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REPORT 

In his message to your honorable body under date of J«nuaT7 4, 1921, tbe 
Governor stated that efficiency and aconomy could be promoted by uniting 
under one head certain Depertroents which wera performing engineering 
duties, and he recommended that as a general policy all of the engineering 
work of the State be performed by the State Engineer's i^ce. 

In accordance with these reoomm^dationa the Legialature enacted laws 
transferring from the Health Department and Conservation Commission to 
the State Engineer, bureaus which were performing work of an engineering 
nature. 

The amendments to the Public Health I«w abolished the Division of 
Sanitary Engineering under the State Health Department and created the 
Division of Sanitation. Prior to this amendment, plaji» for sewerage and 
sewage disposal submitted to the State Health Commission were sent to the 
Division of SanitATy Engineering for sxamination and report. Under the 
amendment the examination of plana for sewerage and sewage dispoeal sys- 
tems are as to engineering made a duty and responsibility of the 6tat« 
Engineer. 

By amendments to the Conservation Law all engineering work heretofore 
performed by the ConservatJon Department was transferred to the State 
Eagineer. This affects matters dealing with plans for public water supplies 
and for water stiM'Bge together with the inspection and approval of plana for 
the construction of docks and damfi. A tlu'ee-headed Commission composed 
of the Conservation Commissioner, Attorney-Oeneral and State Engineer baa 
jurisdiction over land drainage for agricultural purpoaes, stream flow, river 
regulation and municipal water supply and the engineering work for this 
Commission is done by the State Engineer. 

The duties in general of the State Engineer, aa the title aignifiea, embrace 
engineering investigations, surv^s and designs in connection with various 
public works, and carrying out requests for engineering data and information 
from the Legislature and other State Departments. These duties are defined 
in the Constitution of the State, the Revised Statutes, and various laws 
enacted by the Legislature. The State Engineer is in charge of the engineer- 
ing department of the canals of the State, and aupervises construction work 
for the canal and terminal improvements. He is charged by law with the 
duty of visiting and inspecting the canals of the State, and reporting to the 
Legislature with respect to the construction and maintenance of IJie canal 
system and upon such other matters ftf raiay be required by law or by 
resolution of either branch of the Legislature. He oooperatea with the 
Attorney -General in the preparation of the defense of claims brought against 
the State, consisting in the making oif surveys and maps and the furnishing 
of technical evidence. He superintends the survey and aalea of land belonging 
to the Stat«, and collects and preaerres mapa, plans, drawings, field notes, 
levels and surveys of all work performed under his direction. He examines 
the boundary lines of tbe State. He cooperates with the Federal officiab in 
makini^ topographic and hydrographic surveys of the State. He conducts 
investigations regarding the water power resources of the State, has juris- 
diction over the construction of all docks and dams within the State where 
questions of public safety are involved, and performs all engineering work 
lequired under amendments to the Conservation Law regarding river regulation 
and stream flow, and under amendments to tiie Health Law regarding ayatems 
of sewerage and sewage disposal. 

In addition, ^ere are several constitutional and statutory boards of which 

the State Engineer is a member. By reasrai of such merahersbip it is 

incumbent upon him to attend the meetings and participate in the delibera- 
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tloM of thcM boAnla, and further, to make special inveatigaUont and reports 
Qpon qnettiiMU comiDg before midi boards for consideration which, due to 
their tedinical nature, tnaj be refnred to hlin. Hie boards and conuniaaionB 
upon which Ui« State Engineer aits as a member are as followH: 

The Canal Board, taaving jurisdiotlon over canal matt«r8. 

The Ccamoissioners of the Land Office, having Eupeirieion over the sale and 
purchase of State lands and the granting of lettN's patent covering gr&nts 
of land under waters controlled bj the {St«te. 

Hie state Board of GajiTaaserB, having jurisdiction over the canvass of 
election retumi. 

The State Board of Equalisation and AaaesBment, having jurisdiction over 
the equalization of the aoBesranent erf State taxes auiong the various countiea. 

The New Yoric Water Power Ccmmisaion, having jurisdiction over the 
Issuance of licenses for the devclopmont of water power whert; the State has 
a proprietary right or interest. 

The Water Power Commismon, having jurisdiction over drainage and water 
■apply and river control. 

Tlie Boundary Water Commis^tHi, charged with opposing the conatructidn 
of the St. Lawrence Ship Canal. 

The Hospital Development Contmission, having jurisdiction over the build- 
ing program for Btate Hospitals. 

Ihe Interstate Bridge Conimiaaion, having jurisdiction over the valuation 
and purchase of toll Midges over the Delaware Biver between the States of 
New York and Pennsylvania. 

The New York Bridge and Tunnel OommisHion, having jurisdiction over the 
construction of a vehicular tunnel under the Hudson Biver k]etweeu the 
States of New York and New Jersey. 

In this report the descriptive matter covers the calendar year 1921. All 
tables and details of construction cover the fiscal year ended June 30, 1921. 

BABGE CANAL 

The Barge Canal has heen further tested by another season of navigation. 
Nb failures have developed in the structures, and the operation of the canal 
to date has shown that the structures are fully adequate for the work they 
are called upon to perform and proves the correctness of the designs and 
the good workmanship of the construction. 

Since my previous report the contraots which were then in progress for 
incidental or betterment work on the Barge Cenal have been completed. Two 
additional small contracts have been let and completed during the year, and 
a small contract for excavation near Holley will be awarded shortly. 

At Tonawanda, the bascule bridge carrying the main street over the canal 
channel has been completed and thrown open to traffic. 

At Hochester, the stretch of canal through Genesee Valley Park, together 
with the incidental work in the Park, has been finished. As far as possible 
the Park has been restored to its original condition and the result has met 
with the approval of the Kochester city officials. When the work of widen- 
ing the channel in the Genesee River from the canal crossing at the Park to 
the Bocheeter Terminal is undertaken it is proposed to further protect the 
Park and the canal by depositing the excavated rock as rip-rap along the 
river banks. Through the deep cm east of Genesee Valley Park and south of 
Hochester the work ot placing the heavy wash wall protection to preserve 
the width and depth of the canal prism has been completed and it is believed 
that this section of canal is now well protected. A contract for widening 
the spur channel In the Qenesee Biver leading to the Bochester Terminal to a 
minimum width of 200 feet has been approved by the Canal Board. 

Below the lower level at Fulton on the Oswego Biver the original Barge 
Canal conetruction provided a heavy dike between the canal and the river 
channel On account of the construction irf a raceway on the opposite side (rf 
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the river bj f^'ivate interests, the river channel wM eo contr«cted that In 
flood time it overflowed the State dike and nearlj 900 feet of it, at the and 
of the lower nrer wall of the look, waa washed away which caused a bad 
croBs-currest in the canal and sIho allowed material to be depoMted in the 
canal prisn. Plans were prepared and a contract let and completed for 
closing this gap wit4i a concrete spillway 2fi0 feet long wliicta, will keep out 
the current in the ordinary stages cri the river but will allow surplus water 
to enter the canal over the spillway in time of flood. 

The level between locks, ,32 and 33t south of Kocbester is bo short tliat the 
surge caused by lockages has given trouble if boats happened to be under 
the Edgewood Avenue bridge at Lock No. 33. To do awsy with this the 
bridge was raised two feet. 

The leak through the bank at the end of the dam at Seneca, Falls continues 
despite the efforts made to stop it. Barly this year the wat«r was drawn from 
the Seneca Falls pool and a careful exajnination made of the bank for a 
considerable distance above the dam. This examination indicated that the 
If ak came through the rode: in a number of places, no one point being marked. 
It was decided to place a. blanket of material along the bank ri>ove the dam, 
the material being obtained near that location. After the pool was again 
filled It was found that the leak had decreased, but that it had not be«n 
xltogether cut off. The examination and the result of placing this material 
seem to prove conclusively that the leakage ie finding its way in through 
small crevices covering a considerable area in the rock and coming out at a 
common point below the dam. A close watch has been kept on this leak and 
it has been found that the flow ia practically uniform and gives no indication 
of endangerit^ the lode, dam or other structures at this point. 

CONSTRUCTION OF BARGE CANAL TERMINALS 

The work of constructing and equipping the Barge Canal Terminals has 
progresBed rapidly during the year. The funds available for terminal Gcm- 
stmction, augmented in lOSO by additional sums for New York City, Rodies- 
ter and Buffalo, were practically all obligated by additional contracts at these 
cities. An additional fund of $490,000 was provided this year for continuing 
the work at Rochester. 

The work during the year has consisted of the construction and completion 
of certain docks, piers and freightsheds, togetiieT with the inatallatlim of 
freight-handling and electrical equipment. 

At Erie Ba«n, Buffalo, the freightshed was opened to traffic and a large 
amount of merchandise bam been handled during the year at this terminaL 
Two 3-ton electric semiportal revolving jib cranes were installed. 

The contract for ^tending the dockwall at Ohio Basin, Buffalo, was 
awvded late in 1920 and oouHiderable w<H'k has been done on this contract 
during the year. The contractor is using special steel forms of original 
design for the concrete. Iliese forms permit the placing of concrete under 
water and by eliminating cofferdams have expedited the work considerably. 
The funds available for terminal construction at Buffalo are practically 
obligated and will not permit of the fa1\ completion of the Ohio Basin terminal 
walls of which there will be about 3,000 feet remaining to be built after the 
contract now under conatniction is completed. FreighthouseH and equipment 
are cont«nplated at Ohio Basin and additional equipment and paring are 
required at Erie Basin. 

At Rochester the concrete viaduct approach from Court Street to the ter- 
minal wbarf has been completed with the exception of the paving. The 
Lehigh Valley Hailroad steel viaduct has been raised and trains are crossing 
this subway approach and entering the station cm the final location of the 
b-adcB. 
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The oontrkct for the CUrisn Street Approach to the Rocberter termiiwl 
At Ui« soulji ead of the alt« ima recently awarded and work m thie approacb 
la progrcMdng ta^dlj. 

Itie foundation of the pemuuient freJghthouae at Kocheater haa be«u com' 
pleted and the contract for the freielithouw awarded. Ilie freighthouae U 
over half completed and will probabl; be ready for use at the opening of 
navigation next spring. A contract for the instolUtioa of two &-ton electric 
orerhMtd wharf cranes haa been prepared and will be awarded in time far 
their installation for next aeason's traffic. 

An extension to the existing frame freighthoiue was completed during the 
year and a track connection was made between the south end of the freight- 
house and the Lehig:h Vallby Railroad. 

Flans for paving the aproach «nd eite at Kochester are in preparation. 
Plans for an overhead traveling gantry crane are also under wn,v. Tbib 
crane will run from the soutb end of the new freighthouBe to the souUi end of 
the terminal site and will facilitate the loading and unloading of bulk and 
oUier freight which cannot be acommodated in the freighthouse. Connec- 
tion to the Lehigh Valley Railroad tracks may be easily made, thus making 
another track connection between rail ejid water. 

Considerable freight has been handled at this terminal during the year 
and with the added facilities provided it is anticipated that activities at thie 
sita next season will be greatly extended. 

In New York City considerable work has been under construction and a 
large proportion of it is approaching completion. Pier No. S is c(»npleted 
and has been in operation the entire year. The shed and equipment at this 
pier are of the latest and btst design and ore capable of taking care of a 
large amount of traffitv 

The headhoufe at West 53rd Street has been practically completed and 
two 3-ton electric, snuiportal revolving jib cranes have been installed. In 
order to complete the housing facilities at this site, it will be Decessary to 
connect the existing freighthouse to the headhouae. Thie work may be put 
under contract next year. Thie terminal, however, ia now in a position to 
accommodate large quaotitiea of freight. 

With the exception of the inetallation of a crane, the work contemplated 
for the present at Mott Haven is complete. The permanent freiphthouae was 
completed and was in use during the latter part of the year. The contract 
has been awarded for the installation of cme 3-toa electric burtonir^ roof 
crane. Thie crane will be ready for use at the opening of canal navigation 
next year. 

'nie do^wall and frame freighthouse at Flushing have been completed. The 
work of constructing a dockwoll and dredging a slip at Hallets Cove ia near- 
ing completion. Plans for a permanent freighthouse 50 ft. by 200 ft. in siite 
similar to the freighthouse at Long Island Sty are under way. 

The freighthouse at Long Island City was completed last year and has 
been in use during the entire year of 1021. 

The Qreenpoint Terminal is ccnnpleted. Two 3-ton electric semiportal 
revolving jib cranes were furnished and installed during the year. With the 
addition of these cranes facilities for handling freight at this terminal are 
excellent. 

The pier shed at Gowanue Bay was completed during the year and has 
been used to considerable extent for the transfer and temporary storage of 
large quantitJee of freight. The pier shed is 106 ft. wide by 1186 ft. long, 
with a two-story headhouse 106 ft. by 20 ft., and U of the very latest type. 
It is equipped with burtoning maets and is designed for the installation of 
interior traveling cranes. The headhouse is complete with water and heating 
systems and excellent lighting fixtures. A contract for the complete installti- 
tion of electrical power equipment has been prepared and will probably be 
awarded this year. A contract for two 3-ton electric revolving semiportal jib 
crones was awarded in Septonber and these cranee will probably be ready 



for use e&rl; next year. A contract for carrying water supply pipes down 
both sides of pier ^ed fw the accommodation of bouts using this pier was 
also awarded. 

Flans for the construction of the Becond pier at the site have been started. 
There will be incorporated in these plans foundations for a future unloading 
eystem in connection with the grain elevator now being constructed at this 

The terminal at Cleveland is completed. Additional work has been done 
during the year at this site to protect the terminal stnioturea from the 
heavy ice of Oneida Lake. 

The extension to the terminal doclcwalt at Cohoes together with a frame 
freightbouse was completed during the year. The worlt of completing the 
terminal iMCr at Rouses Point was alao flniahed. The grading of tlie upper 
terminal site at Troy was ftnished. 

GRAIN ELEVATORS 
Oawego 

The foundation for the grain elevattfr at Oewego was begun in January, 
1921, and work thereon was continued throughout the year. The foundation 
consists of circular concrete piers, which are being constructed by driving 
steel sheet piling as a circular form to ro<^ and excavating the cylin- 
ders before filling with concrete. Due to lack of appropriations the original 
extent of the foundations was curtailed. 

Flans for the elevator proper were completed but due to lack of funds 
the coQtract was not advertised. 

Ootoanva Bay 

The foundation for the elevator at Gowanus Hay, tt^ther with the bulk- 
head wall along Henry Street slip, have been completed. The Henry Street 
slip was also dredged to permit a draft of IB feet for vessels unloading grain 
at the elevator. The elevator structure proper was placed under contract 
in May and substantial pri^esH has been made this year toward completio:i 
of the same. This elevator will have a capacity of 2,000,000 bushels of grain. 
It is constructed entirely of concreto and covers a ground area of TO ft. by 
429 ft. The storage facilities of the elevator include S4 circular bins 20 ft. in 
diameter and 95 ft. high. There will be three flsed marine towers, two of 
which are being equipped at the present time for unloading Barge Canal boats 
on the Henry Street slip side. A conveyor system will be provided from the 
elet^tor to Pier No. 1, where loaders will be installed so that grain cargoes 
brought to the elevator may be loaded into ocean-going steamships et Pier 
No. 1, alongside which there is a. depth of S5 feet of water. 

The bins in the elevator will have a capacity of from 1,£CMJ to 26,000 
bushels each. The various sizes will allow the elevator to handle various 
sized lots of grain without interference with each other. The marine towers 
will be BO arranged that bargea 150 long can be unloaded at each tower. 
In the case of a boat 3O0 feet or more in length two towers can be put at 
work on the barge to speed up the unloading process. 

As the grain is unloaded it will be weighed on one of the eight scales, four 
of which will have a capacity of 2,000 bushels and the other four a capacity 
of 500 buahela and re-elevating devices will transfer it to the elevator proper 
for distribution into the bins, it being possible to reach bins with an approxi' 
mate capacity of 500,000 bushels by direct spouts. A conveyor system will 
move the rest of the grain to and from any bins while the cleaning house 
equipped with bins and cleaning devices will be within easy access of the 
marine towers. The grain, after being cleaned, will be weighed by scales 
located in the main cupola of the structure after which It may be transferred 
direct to ocean cargo vessels or turned badr into storage. 
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The approximate capunt; o[ each shipping leg and oonveyor will be 25,000 
bushels per hour and two shipping convefors will be provided to load the 
■hips. Additional proviaion is made for the unloading of freight cars should 
railroad dHUiectioni be made on the terminal. At present there are no rail 
connections. 

Arrangement is being made for the ingtallation of a 1,000-bnahel giain drier 
to whidi the grain may bo delivered by any one of the marine towers and 
thence put in a storage or loaded into ocean vessels. Safety devices and other 
equipment to guard against flres and eliminate grain dust will be instiilled. 

The handling capacity of the house will be 46,000 bushel per hour receiving 
capacity from barges and a shipping capacity of 80,000 bushels per hour 
to ships. If the pneumatic unloaders are installed on the proposed pier this 
capacity will be materially increased. Within the house and galleries the 
handling capacity is adequately taken care of by large belt conveyors having 
a total length of G,S0O feet. Power will be furnished to the plant through 
39 electrie motors having a total of 2,250 horse power. The transmission in 
by silent chain drives, ropes and a few belts to the special machines. The 
bin walla for the elevator have been completed, together with the gallery 
towers, and steel work in the cupola is being rushed. If no unforeseen 
develo[«nentB occur the elevator will be ready for the receipt and storage 
of grain early nest summer. 

MAINTENANCE OF CANAL 

It is just as essential that work of maintenance be performed on the 
canal system, as it is necessary tor a railroad to keep its roadbed in proper 
condition. The responsibility for maintenance work is vested in the Superin- 
tendent of Public Works, and he is required by law to call upon this ofliee 
for engineering services necessary in performing maintenance work, as well 
as for work in connection with the operation of the canal system. 

These duties together with placing navigation aids, and making investiga' 
tions, reports and estimates, require the attention of a considerable force 
of engineers who are divided into parties and located at suitable points along 
the line of the canal and work under the immediate direction of the Division 
Engineers. The largest item of expense involved in maintaining the channel 
is connected with the work of dredging and bank protection. There should 
be no failure to keep the channel in all its part in such condition that 
boats loaded to economical depths can navigate without encountering 
obstruction. 

FEDERAL CONNECTION WITH THE CANAL 

The Barge Canal joins waters under the control of the Federal Govern- 
ment at four places, namely, Tonawanda on the Niagara River, Oswego on 
Lake Ontario, Whitehall on Lake Champlain and Troy on the Hudson River. 
At these places the Federal Government should undertake work of improve- 
ment in order to provide more efficient and economic use ol the Canal System. 
At Tonawanda, the entrance to the canal channel should be deepened and 
straightened. It is now very difficult for large hoate to pass from the Niagara 
River into the canal. At Oswego, the State excavated a channel 12 feet deep 
from the river terminal cut to deep water in the lake. A deepwater channel 
should be provided by the Federal Government ao that lakers may be accom- 
modated at the lake terminal constructed by the State. At Whitehall, the 
Government has done some work of deepening and straightening the channel, 
but more ct tensive work should be undertaken in order to radically 
improve the junction. Below Troy, the Hudson River should be improved 
so that large vessels may navigate the river to Troy or Albany for transfer- 
ence te canal traffic, t have discussed these features in previous reports 
and I desire to renew my former recommendations that Congress be memorial- 
ized to the end that this essential work may be undertaken at no distant date. 



HUDSON RIVER TERIMINALS 

Under appropristtons maAn in 1018, Barge Canal terminal sites hare 
' een secured for Ott foui Hudson River cities of Pouglikeepste, KiiigBtuii, 
Newburgh and Yonkers. As funds have not yet been made available fur 
con»truction work at these places, I would respectfully renew the recom- 
mendations which I have made in previous reports that appropriations be 
made for a construction program for these cities similar to that authorized 
by the Terminal Act of 1011. 

Petitions have also been received for terminals to be located at Beacon, 
Hudson and Rensselaer. Preliminary studies have been made for sites at 
these cities and I believe that they should be included in appropriations 
which may be made for the other Hudson River cities. 

BARGE CANAL CLAIMS 
During the past year there have been referred to the claims bureau for 
report 1S4 claims a^regating about $1,260,000. These claims have been 
investigated and in so far as the engineering features are concerned, have 
been prepared fpr trial in cooperation with the Attorney-Ueneral and the 
Superintendent of Public Works. These claims have arisen out of the con- 
struction of the Barge Canal and include damages for land appropriated and 
Sooded; for dam^je to water power properties and for increased compeii' 
sation to Barge Canal contractors. In addition to these claims the Depart- 
ment has assisted the Attorney -General at the trials in the Court of Claims, 
appeals to hi^er courts and negotiations for settlements of approximately 
276 claims having an aggregate face value of $14,000,400. 

TEBTING LABORATORY 
The testing laboratory of this Department has continued during the past 
year its worh of inspecting and testing construction materials proposed for 
use on various works. Tne larger amount of wotit consists of inspecting 
and testing cement and other concrete materiala but the scope of its work has 
BO enlarged that it now tests a large range of other structural materials. 
Field inspection of these materials either in the process of use or in the 
finished structure is made in addition to the laboratory test. Through the 
experience in the laboratory and in the field many important phases of the 
use of materials are determined. 

WATER POWER 

Last year, and for several years previously, I recommended that the State 
adopt a strong and definite policy in regard to water power development and 
flood control. The State has a very substantial interest in several millions 
of undeveloped horse power through ownership of portions of the beds of the 
Niagara and St. Lawrence Rivers, the streams in the forest preserve and 
rights in the water alon^ the Barge Canal. In the past, it lias been the 
practice to grant permiBSiOD to develop power on State owned or controlled 
streams through special acts of the L^islature and as a general proposition 
the State has received no remuneration for the use of the rights thus granted. 
Investigations which have been made show that there are 2,000,0(H) unde- 
veloped horse power on State controlled streams, without considering addi- 
tional power which may be developed on the Nisgara river. By way of 
colnparison, it may be stated that albout 4,000,000 horse power of all clasees, 
with the exception of power used on steam railroads, is now developed in 
this State. Of this amount, about 1.000,000 horse power is derived from 
water power development. 

During the last session of the L^slature, a definite water power policy 
was adopted by smendments to the Conservation Law, and the " New York 
Water Power CJommiasion " was created. The law provides for the issuance 
of licenses for power development purposes in those places where the State 
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own* power right* and pririlegM uptMi fmpaent ol equitable rental to tlip 
State. The determination aa to rental rates is made b; the Power Uommia- 
■ion. Up to the present time twenty applications have been received Iiir 
the derelopment of about 1^ million horse power. 

BUREAU OF WATER POWER 

As previously noted, the State Engineer on July 1, 1921, took over the 
work of investigating the water power resources of the iitate which was here- 
tofore performed by the Conservation Commiasion. A Bureau of water power 
was established and continued the surveys and studies of the water power and 
storage possibilities of the Upper Hudson Watershed. 

During the past season surveys have been made of the Trout Brook re»er- 
voir, the dam site of which is located about three miles above the junction 
of this stream and Schroon river, and of the Boreas Kiver reservoir, tlie dam 
eite of which is located about four miles above the conHuence of thi: Boreas 
and Hudson rivers. These reservoir basins have been mapped and eatiniBtes 
made of their capacity and cost. 

This Department has handled the engineering matters for the New York 
Water Power Cotnmission. Tbla woric has involved the examination and 
critidam of the plans submitted by the applicants for licenses to develop 
water power. The law provides that the license shall be granted to tJie 
applicant who has the beat plan to properly develop the water power aite 
covered by the application. In this connection there is a considerable amount 
of engineering work necessary to check plans, estimates and designu sub- 
mitted. 

BUREAU OF DRAINAGE AIID STREAM HEliULATION 
The Bureau of Drainage and Stream Regulation was organized on July 1, 
I&21, to conduct the engineering duties required by amendments to the Uon- 
aervatioD Law relating to stresm regulation by storage reaervoira, drainage 
of agricultural land and water supply from new and additional aouroes. Tlie 
law requires the State Engineer to continue investigation a of the water 
reaoureea of the State, including the systematic gaging of rainfall and 
stream flow through the State. In addition to the record of stream flow and 
water elevations gent^rally tliroughoiit the State, apecinl reuirda are kept 
in connection with the construction and operation of the Barge CnnaL These 
reports are filed, computed, tabulated and later published in book form. 

RURKAi; OF DOCKS AND DAMS 

Jurisdiction over the docks and dams of the State ia conferred upon the 
State !Ekigineer by section 22 of Article 3 of the Conservation Law. This 
section provides that no structure for the impounding of water, or no atruc- 
ture used as a public landing place, shall be erected or reconstructed without 
notifying the State Eneineer and complying with such conditions as he may 
prescribe for safeguarding life and property. Whenever public safety shall 
require, power is also conferred upon the State Engineer to direct any person 
constructing, maintaining or using any auch structure to remove, repair or 
reconstruct the same. 

The duties of the bureau are; To locate and inspect the dam* and docks 
of the State in order to ascertain if there is any danger to lit-; or properly : 
to take steps to make aafe any dock or dam found dangerous; to examine 
all plans for the construction or reconstruction of docki and dams, and if 
they are safely designed to recommend the approval of thi? plans to the State 
Engineer; to inspect and approve the materials for construction and the 
fniindation beds of docks and dams before erection ; to inspect docks and dams 
during erection or reconstruction and see that the plans as approved are 
carried out: and to systematically arrange, file and indu\ all the data upon 
docks and dams. 
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Under the proviBione of chapter SIQ of the Laws of ISQI tlie public health, 
county, villa^ md town I&ws were ho amended as to transfer certain 
important engineering functions from tlie 8tat« Dep&rtmeiit of Health to the 
Department of the titate Engineer. The functions transferred relat« more 
particularly to the technical aupcrvision of certain inacilutiouai plana for 
water supplies and for sewage and wa^te disposal systeoi'i of municipalities. 
corporations and individuaU in the State. The principal itature of this bill 
is that the engineering plane for these systemB which were formerly aub- 
mitted to the State Oommissioner of Health for approval, niust now be sub- 
mitted to and be approved by the State Engineer before eonstruction is 
author! £ed. 

This law took effect on July 1, 1921, and to carry out its provisions a 
Bureau of Sanitary Engineering has been established in this Department, 
headed by a chief sanitary engineer. Although the bureau orgamiration is 
very limited in number, the duties devolving upon it undei* the new act are 
important from the health standpoint through the protection of public wat«r 
supplies and the prevention of public nuisances arising from sewage discharge, 
and frraa the standpoint of finance through the protection of the intereiits of 
municipalities and corptwaticais in the efficient aud economical development 
of the plans for the engineering works involved. 

Although only six months have elapsed since the new act hiis been in effect, 
some sixty plana for eystemH of sewerage and waste dispoHal involving a 
population of some 22Sfi00 persons aJid expenditure of iS2,22.i,000 have been 
submitted to and examined and reported upon by the bureau, and have been 
approved by the State Engineer. Of these sixty plans thus examined, it has 
been found necessary to return thirty for amendments or corrections bttfore 
approval could be given. In addition to this work of a routine character, 
special investigations have been made or are under way in reference to the 
development of new water supplies for four State institution!, and to the 
sanitary protection and safety of the New York City water supply. 

Briefly, the experience of Uiis DcpartMient in the six months during which 
chapter 510 has been in effect, has clearly demonstrated the practicability and 
efficiency of transferring the supervision of the sanitary engineering work 
of the State from the State Health Department tc the State Engineer. 

BLUE LINE MAPS AND SURVEYS 
During the year 1921, blue line maps ahowing the surveys of State lands 
of the old canals and covering approximately seventy-two miles have been 
submitted to and approved foy the Canal Board. The blue line maps so 
approved, include the territory between Albany, Watervliet and the town 
of Colonic; west corporation line of the city of Little faUs and the east 
corpoiCtion line of the village of Mohawfc; New London and Ducbarton; 
DeMonts Bridge and the village of Montezuma and Mud Lock and the village 
of Cayuga; Lyons and the West Wayne county line; tlie east line of Monroe 
county and Kings Bend in the vicinity of Rochester and the territory between 
the State Ditch at Tonawanda and the north line of the city of Buffalo. 

ABANDONirENT AND SALE OF CANAL LANDS 
Pursuant to chapter 29B of the Laws of 1918 and amendatory laws, the 
Canal Board has adopted reaalutions of intention to abandon old canal lauds 
extending from, Warner to Centerport Road bridge; through the city of 
Rome; a section of canal in the town of Salina, county of Onondaga, and in 
the town of Stillwater, county of Saratoga, and also in the town of Fort Ann, 
county of Washington, and in the village of M«nphis, town of Van Buren, 
county of Onondatm; from the easterly corporation line of the city of Geneva, 
BBstfirly about 8.900 feet to the vicinity of the Barge Canal ! a portion of the 
Johnson- Seymour Race in the city of Rochester; from Schoharie creek west 
to Mlndenville; from Lock No. 1 in the city of Albany, north through tbr 
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citj of WAt«rvIiet to m. point on the old Champlkin cMMl, about 1,B00 feet 
Bonth of Waste Weir No. 1 end from MindenTiUe veet to tbe eeet oorporation 
line of the city <rf Little FelU. 

The State hu received from the sale of abandoned canal landi during the 
year the nun of (41,073.10. Since 1918 more than (664,000 hae been realiMd 
tiixa the tale of old canal landi^ In addition to tbe above, tbe State has 
contracted to sell to the citf of Bocheeter canal lands to the value of 
S1,E06^49.S1, five hundred thoueand of which is to be paid to the State on 
or b^ore January 10, 1922, and the balance within Bix months. 

The city of Toaawanda also has agreed to pay 826,188.80 for some canal 
lands looat«d la that d^ sod it is expected that this payment will be made 
about January lit. 

SURVEYS rOR GRANTS OF LANDS UNDER WATER 
In acccwduce witli the rules of the Land Board in the interest of uniformity 
and accuracy all lurvi^a, maps and descriptims in the matter of applications 
for grants of land under water are mode by this Departinent at the expense 
(rf the applicant. Twent^-seren applications for surveys have been made dur- 
ing Ulb past year covering lands under wat«r in and around Greater New 
York, and under the waUrs of the Hudson river, the Mohairic river and 
Niagara river. 

mTEBTIGATIONS OF GRANTS OF LAND UNDER WATER 
InveaUgations ot all grants of lands under water, for which patents have 
been isMied which ctmtain conditions to be complied with within fixed 
periods of time, are made by the State Engineer under the provieione of 
chapter 908 of the Laws of 1017. A certified list of such patents with the 
names of the patentees and the locations of the lands, are submitted to the 
State Engineer by the Secretary of State. After the investigation is mstde 
for the purpose of ascertaining whether or not compliance has been made with 
the conditions contained in sudk grants, a report thereon is mode to the 
Attomqr-GeneraL 

Over one hundred inrestigatlons have been made and submitted! to the 
Attomey<jleneral during the year. 

RESIDENCY MAPS 

The State Ekigineer is required tiy law to keep cm file in his office complete 
manuscript maps and field notes of every canal, old and new, and of all the 
lands belonging to the State adjacent thereto or connected therewith. The 
boundaries of every parcel of land to which the State has separate title shall 
be ahown and the name oi Uie former owners and the date ol each title indi- 
cated. These maps when oertifled by the State En^eer to be cornet, are 
presumptive evidence of their accuracy and of the ownership by the State of 
the lands therein described. 

During the post year this department has been engaged in the preparation 
of these mape. With a view to oompletenese and to facilitate future refer- 
ence, the canal and land maps are combined so that each sheet, nhowa not 
only its section of the canal with structures, etc., but also the adjacent 
parcels of land with the information relative therel«. 

To date maps covering the entire Champlain canal from Waterford tf> 
Whitehall, SO miles, have been completed. The Erie canal from Waterford 
to Utica is plotted and 75 per cent traced, while the plottii^ of the Middle 
and Western Divisions is under way. 

SOEENBOTADY-SCOTIA BRIDGE 

Much progress ha« be«i made in the constmcfjon of the new highway bridge 

across the Moluiwk river between the city of Schenectady and the villaf^ of 

Scotia. The neoessary funds for this work will be received from three sources : 
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(1) tfae LegialAtire ftppropriatim, (2) the city and couDty of Schenectad]' 
and the village of Scotia, (3) Baree canal moDeys. 

The bridge will be a reinforcea concrete structure, having twenty-three 
Bpane, and will be about three-qwwters of a mile in length. The work ha.8 
been divided by this department into four contracts. Contract No. 1 which 
provides tor the riveraide abutments and approaches has been completed with 
the exception of a small part of the embankment for the Scotia approach and 
ft few incidental items. Vuder Oontract No. 2, which provides for the con- 
struction of all of the piers for the bridge, work has been progressed to such 
an eitent that all the piers have been complet«d except the two which are to 
carry the span directly over the Barge canal channel. Considerable diilicultieB 
halve been encountered due to the unstable nature of the underlying material, 
and the construption of special types of cofferdams has been necessary. The 
amount involved in these two contracts is approximately (1,226,000. 

Contract No. 3 which will provide for the construction of the arches will 
be ready for advertising early in the year, if funds are made available, and 
following thia work the fourth contract, providing for paving the roadway, 
will be undertaken. 

TROY-COHOES BRIDGE 

The construction under plans prepared by this department of a new 
bridge across the Hudson river between the cities of Troy and Cohoes to 
replace a bridge at this place, which was destroyed by fire, was started in 
.August of this year. This bridge will have four spans of reinforced concrete 
arch construction with a steel lift span of the bascule type in the center ol 
the structure. 

The abutmenla on the Troy aikd Oohoes sides have been completed and work 
on the four river piers is under way. 

The amount of the contract is $592,000. The funds are provided by th« 
State and the adjoining cities and counties. 

REXFORD FLATB AQUEDUCT BRIDGE 
Chapter 17i4 of the Laws of 1921 provided for the construction of a bridge 
across the Mohawk river between the village of Bexford and the hamlet of 
Aqueduct. The plans for this work were prepared by this department, and 
provided for the utilization of a portion of the old aqueduct t<«ether with the 
construction of a steel span to cross the Barge canal channel. The contract 
was awarded in September and work is now in progress. 

HUDSON BRIDGE, ALBANT 

A contract for the improvement of the approaches to the bridge across the 
Hudson river between the cities of Albany and Rensselaer was awarded under 
plans^repared by this department during the year, and nork was started in 
July. The improvement of the Albany side has been practically completed and 
the Rensselaer ude is well under way. 

GLENS FALLS FEEDER 
A serious break occurred in the Olens Falls feeder to the Champlain eana] 
at the time navigation was about to dose last year. This department con- 
ducted investigations and prepared plans for repairs at several points along 
the feeder channel. Repair work was started in February and completed 
before the opening of navigation. 

INSPBCmON OF CANAL BRIDGES 

AiSDectiona and reports were made bv thia department on the condition and 
carryinir ca'-acity of practically all In-idses over the old Erie canal and the 
Charoolain canal. Reports were also made en the capacity of all bridges 
over the Barge canal. 



18 Kepokt of State Engineer 

UTICA STATE HOSPITAL 
The contracU for the dam and reservoir and for the filter plant and pump- 
ing station for the Marcj DiTiHion of the Utica State hospital plaon^ ajid 
DOtiatnicted b; tbia department, have been completed and accepted. A 
contract for the concrete pavement for the Utica State Boapital has also 
lyeta emipleted. 

DOCK WALL— OANAKDAIGUA LAKE 
PJana for the repair of the pile dock wall at Canandaigiia Lake harbor were 
prepared, and the contract, which waa awarded in November, lias been 
completed. 

WATERLOO BRIDGE 
Plans were prepared for a concrete slab bridge to be located at Virginia St., 
Waterloo. These plans call for a deck structure with concrete balustrades, 
concrete sidewalks and a vitrified bridi pavement. Preliminary sketches were 
first submitted to and approved by the village authorities,' Bids were taken 
in August and the contract awarded. The work is well under way. 

WINGDALB PRISON 
The work of oonstructinir a new water supply S3^tem at the site of the 
- — ' le. New 



new State prison to be located at Wingdale, New York, has been continued 
' ' " resent rate of progress p* " " - • ■ • ■ - • "■■ 

e contract is 9202,000. 



and at the present rate of progress should be completed early in 1922. The 
t of the " 



SING SItfG PRISON 
This department has co-operated with the State ArL'hitect during the year 
on a contrairt for the improvement of the sanitary conditions at Sing Sing 

KING'S PARK STATE HOSPITAL 

.'^t the request of the State Hospital Commission this department prepared 

plans for a reinforced concrete reservoir for the water supply at King's Park 

State Hospital. The construction of the reservoir has been under way during 

ihe year and thla department has furnished the engineeriiig supervision. 

NEW WELL AT QIJARANTINE STATION, HOFFMAN'S ISLAND 

N'o additional work ha* been performed during the year on the contract 
' 'T driving $■ well for an additional water supply system for the State 
Quarantine Station at Hoffman's Island. During the year the entire station 
was acquired and taken over by the Federal Government, and the St^e con- 
tract will be cancelled within a short time. The depth to which the wU 
was driven was 800 feet. 

SURVEYS 

F.jctensive surveys were made at the following places: 

State Agricultural School at Farmingdale. 

Matteawan State Hospital at Beacon. 

Senate House propertv, Kingston. 

State Camn, Peekohill. 

Ray brook Hoapltal. 

APPENDED REPORTS 
' Tlie usual reports and tahlee from the various divisions of the cannl are 
hereto appended. These ([ivB the Buinmaries of engineering pxpenaps afid a 
tabulation of contracts, both completed and in force. The rpports of the three 
division enpineera give in detail an account of nearly all the engineering and 
contract work that has been in prc^eas. Other appended reports inclndc that 
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dMcrtbing the topographic surveys made in cooperation with the United 
States Geological Surve; and those reports made by the engineers of this 
department who have charge of the testing laboratory and the laud bureau. 

During the year the resignation of Friend P. WilUains, fjpecial Deputy' 
State Engineer waa accepted, the position aboligbed and the duties thereof 
transferrMl to Deputy State Engineer, B. G. Fineh, 

ACKNOWLEDGMENTS 
I desire to a<4[nowledge the continued faithful a 
employees of this department and to express my sir 
tion therefor. 

Respectfully submitted, 

FRANK M. WILLIAMH. 
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state of new york 

Depaetment of State Engineee and Sdbtetmi — Eastoeit Diyibio.'* 

Albany, N. Y., July 1, 1921. 

Hon. Fbank M, Williams, State Engineer and Surveyor, Albany, Jf. T.: 

Sir, — I have the honor to submit herewith a report covering the work 
of the BaBtern DiviBion for the Abcb,] ycM* ended June 30, 1921: 

ThiE work has coneiat^d in the supervision of terminal contracts in the 
citf of New York and incidental work for other State departments and 
commissions, located in that vicinity, the engineering connected with the 
maintenance of the Erie and Ch&mplain canaJa, the completion of terminal 
and Barge canal contracts on these canala, tuid the making of surveys, tlhe 
preparation of maps and plans, and the supervision of contracts for other 
State departments, 

Mr. Edward Anderberg, Senior Assistant Engineer, has been in charge of 
the work at New York City. Engineering work in connecti<ai with the main- 
tenance of the Erie canal and the con-struction of the Schenectady-Scotia. 
bridge haa been under the direction of E, V. B. Payne, >Senior Aseistaut 
Engineer. Maintenance work on the Obamplain canal, together with termi- 
nal and Barge canal contracts, have been under the direction of E. D. Haye«, 
Assiatant Engineer. 

Canal Maiktbhancb 

While the duty of maintaining and operating the r^nal for the State rests 
with the Superintendent of Public Works, the DiviBion- Ekigineera are 
required by law to make all surveys, maps, plans and estimates necessary or 
required by the Canal Board or Superintendent of Public Works. It has 
been my endeavor to impreag upon my subordinates that merely the per- 
functory performance of routine duties would not be tolerated, but that each 
man should exert himself to render to the State the utmost service of which 
he was capable, and the results indicate that such service has been rendered. 

Maintenance work is divided between two Tesidenciea, namely, the Erie 
oanal and Champlain canal, the respective field oflicet being located at 
Amsterdam and Mechanicville. 

Erie Canal 

The Erie canal in this Division lies entirely in the valley of the Mohawk 
river, and f»r the greater part of this diatance it is coincident with the 
Mohawk river. 

Considerable attention has been given during the year to accidents to 
navigation, both by personal observation and by interviewing captains and 
pilots, the object being to determine what engineering (Jtanges, if any, 
can be made to improve navigation conditions. At the same time, studies 
of river conditions are being made to determine the cause for the formation 
of bars, and to devise corrective measures. 

To improve the channel ot the Mohawk, and to minimiae maintenance 
costs, I have the following recommendations to make: 

As the vessels operating on the canal are increasing in aiee, I would 
recommend that the sharper curves should he flattened, by widening on the 
inside of the curves. 

[23] 
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Wlwever tlie crow-aectlon&I area of the river is a miuiinum, an effort 
sbould b« made to inereate such BSctioDs to the areaB existing above these 
points. A start haa been made in this direction already by widening the 
ohannei at Sprakers. The result of this widening was that a very nnall 
amount of material was dcfraeited in the channel between Sprakers and 
Canajoharie, and no dredging has been necessary in that locality this season. 

Two other paints merit attention in this reapect, namely, the narrow 
section below Hoffmans terry, which results in the fcwmation of bara above 
Hoffmans ferry, and the restriction of the sectional area at the Fonda bridge, 
resulting in t»rH being formed between Fonda and Yosts. The section below 
Hoffmans ferry should be widened. The Fonda bridge should be rebuilt in 
accord«nce with plana already submitted, with the elimination of one pier, 
and the deepening of the channel. 

Wherever the banks of the river are being eroded, they should be pro- 
tected by gravel, cobbles, or rip-rap. The channel widening previously 
outlined would provide a large amount of materini for this purpose. Addi- 
tional material can be obtained from quarries and rode spoil. 

In the land line of the canal, a gradual removal of the submerged berm 
which was left with future widening in view, should be progressed. Finally, 
the deepening of the channel in the Mohawk to 15 feet should be start«d, to 
insure a 12 feet depth. This deepening should liegin at the lower end of 
the pools between the dams and continued upstream, and could be extended 
over a period of years, as funds were made available. To do the work out- 
lined above, adequate State owned dredges should be provided. 

The following additions to structures are recommended: Lengthen the 
guide walls on all river locks. Provide pile dolphins, pile clnaters, or 
floating fenders at the ends of all walls, guard gate piers or bridge piers 
located in or on the edge of the channel. Protection should be provided at 
Herkimer and Little FiUls where the river diverges from the canal. 

OhamplaiH Oanal 

The Champlain canal liee in the valley of the Hudson river and Wood 
creek, and is largely coincident with these streams. The conditions and 
difSculties encountered in maintaining navigation are somewhat similar to 
those on the Mohawk, but not nearly so severe. I would offer the following 
recommendations : 

The gradual elimination of the submerged berms; the deepening of the 
BiHnmit level, and the continued elimination of leaks from the Glens Falls 
feeder. During the past season a very careful study was made of the leakage 
frMU the Glens Falls feeder. From these studies plans were prepared by this 
department, and repairs were made in accordance with the plans by the 
Superintendent of Public Works. These repairs have to a great extent 
eliminated the leaks. 

Babce Canal and TEBUiHAifi 

The vrork of constructing the terminals in New York CSty has progressed 
satisfactorily during the past year. The grain elevator at Gbwanus Bay 
ia well under way, and the pier shed at Gowanus is practically completed. 
All of the eight terminals in New York city have been used by shippere , 
to greater or lesser extent except the one at Hallett's Cove, the entire area 
of the latter being occupied by the contractors engaged in constructing the 
dock and slip. Of theee terminals. Pier 8, which is entirely^ completed, r'^ 
well be taken aa an example of modern terminal construction. The rei 
of J<:dward Anderberg, Senior Assistant Engineer in charge, is appendfdfl 

The barge canal contract work on the Champlain can&l waa compl^i 
with the acceptance of contract No. 194, which consisted of completing.^the 
excavation of the channel between Crocker's Reef and Fort Edward. 
Terminal contract No. 41 located at Troy was completed; terminal con- 
tract No. 36-A at Cohoes is nearly completed; and terminal contract No. 
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Special Cowtbuction and Sobvetb 
The Division Engineer's afflce being located in Albany is in close touch 
witli other StSitfi departments not h&ving an engineering force and, through 
the State Engineer, is called upon to furnish parties for xurveTa, and to make 
plEiua and give engineering eupervision on contrs^s. Iliia office ia ftleo 
called upon to make plans and supervise construction work provided for by 
Bpedal acta o( the Legislature. A brief outline showing the nature and 
extent of these activities foUowa: 

Blue Line Stirveya 

<CbBpter 1S9. Laws a( 1910. and amendatorf laws) 

Legialation w&e enaeted this year for the abandonment for canat puTpona 

of the Erie canal lands between Albany and Cohoea. Every effort wbs uMide 
to complete the surveya on this section. The field work was completed on 
Jul; 1st, and the maps are ready for tracing. Some progress was made in 
e<Hinection with the aection from. Mohawk to the Herkimer- Oneida county line. 
Some work was also done on the Champlain canal, between Cohoee and 
Waterford, and on the Qlens Falls feeder. 

Drivi»g a Well for Water Supply at the Quarantine Station, Hoffman Itland 
(Chapter 177, Laws of 1818) 
The plana and speciflcationt tor this work were pr«>ared by this depart- 
ment at the request of the health officer of the Port of New York, who »lflo 
requested this itepartment to give the work necessary engineering supervision. 
The contract was under the direction of Edward Anderberg, Senior Assist- 
ant Engineer, whose report covers the details of the work. 

Schenecta4y-Scotia Bridge 
The construction of the Schenertady-Seotia bridge ia included in this 
residency. Owing to the fact that the location and type of bridge are fixed 
by law, many interesting and diUfcult problems have been encountered in con- 
nection with the foundations for the piera. The most careful supervision has 
been necessary, and the construction ia progreasing in a satisfactory manner. 
The report of E. V. R. Payne, Senior Aasistant Engineer, in charge of the 
Erie Canal residency, is appended. 

Conttruction of a Dam, Gate Houte, Pipe Line, aTid Filter Plant for Wingddh 

(Chapter 594, Laws of 1916, and amendatory laws) 
The contract for this work was awarded to Samuel Beakin, being signed on 
September 22, 1919. Construction work began in September, 1919. The 
engingeer's preliminary estimate was S21fl,0B3.50, the contractor's bid 
$202,890.50. The value of work done during the year is *38,510.00. Total to 
_.date $54,100.00. H, H. BroH-n, Asaistant Engineer, is in charge. 
.,'■ A supplementary agreement signed June 23, 1921. provides for payment for 
'.' gfavel, sand, crushed atone and cement delivered at the site of the contractor"* 
■ mixing plant. The amount of the contract ia not increaaed by this agreement. 
The south section of the dam up to the spillway section has heesi con- 
structed. A portion of the pipe line baa been laid, and 50 per cent of the 
clearing has been done. Materials for the mechanical gravity filter equip- 
ment have been delivered. 
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Improvemtnt of the Approaehet to M« ffixbcm Bridge BetioMN Altaaiy umd 
Senttelaer, JT. T. 
Bids for this work were received by the Superintendent of Public Worka 
on June 24, 1&21, but to deit« the contra«t hu not been awarded. The 
•ngiDeer'f prelimin&rj estimate wa« $50,5S3.80, H. C. KJine, AiiiitMit 
Engineer, has been aasigned to this work, 

Trog-Oohoei Bridge 

(Chapter 907, Ijiwb of I»20) 

Bids for coDBtructing a bridge across the Hudson River between 112th 

ttreet, Troy, and Ontario street, Cohoes, were received by the Superintendent 

of Public Works on June 24, 1921. The engineer's preliminary estimate 

for this work was 9572,180.10. To date the contract has not been awarded. 

Improvement of Fulmer Creek 
Chapter 904, of the Laws of 1920 provided for certain improTetDoita to 
Fulmer creek at Mohawk. At the request of the Superintendent of Public 
Works this department prepared plans and estimate of cost for this wo^. 
Some work in connection with this matter has been done bj forces employed 
by the Superintendent of Public Works. 

Miecellaneinu 
At the request of the State Hospital Commission, a survey was made and 

flans prepared for repairs to a dam at the Hudson River State hospital at 
oughkeepeie. The repairs were supervised by George D. Kellogg, Assistant 
Engineer. 

Kngineering supervision is being given to certain aauitarj work at Sing 
Sing prison, at the request of the Superintendent of Prisons. H. H, Brown, 
AsaiBtant Engineer, bag been assigned to this work. 

A design for extending the sewage disposal works for the State Hospital 
at Central Islip has been made, at the request of the Hospital Develt^ment 
Commission. 

A design for a reinforced concrete storage reservoir for Kings Park State 
Hospital was made by this department in 1918. The reservoir is now under 
construction and the work is being supervised by George D. Kellogg, Ajsist- 
ant Engineer. 

An inspection has been made of the boundary line between the States of 
New York and Massachueetta, in co-operation with the Department of Public 
Works of Maesachusetts. 

During the yea-r surveys and maps have been made in connection with 16 
applications for surveys of Lands Under Water. Physical examinations of 
84 Oranta of Lands Under Water were made in Rockland, Putnam, Dutchess 
and Columbia counties. 

Additional surveys have been completetl at the request of other departments 
at the following places: 

Saratoga Reservation, Saratoga Springe. 

State College for Teachers, Albany. 

Cortland State Normal and Training School, Cortland. 

Several bridge app roadies on the New York- Pennsylvania boundary 

State Siiool of Applied Agriculture, Farmingdale, L. I. 
Craig Colony for Epileptics, Sonyea. (Topographical maps were com- 
plete from surveys made in 1917-1918.) 
Brooklyn State Hospital. Brooklyn; Stapleton, Staten Island. 
St. Lawrence State Hospital, Ogdensburg. 
State Hospital tor Incipient Tuberculosis, Raybrook, N. Y. 
Proposed Hospital, Creedmoor, L. t. 
State Normal and Training School, White Plains. 
Auburn Prison, Auburn. (Two additional farms to be acquired.) 
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Auburn Prison, Auburn priBon enclosure. 
An extension survej- of tbe Uatteawan State Hospital, Beac<»i, N. Y., is 

now under waf. 
I wish to thank you and your deputies for the advice, aHistance and con- 
sideration shown tne in condnoting the work of this Division and to express 
my appreciation for the loyal cooperation of my assistants. 

Respectfully submitted, 

E. D. HENDRICKS, 

Divimon Snginter. 
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CHAlfPLAlIT CinAJ. RXBIOENCC 

ABiietunt Eogineer in charge, R. D. Hayea, reports; 

The Uechanicville office haa charge of all engineering work on the Cham- 
plain canal and westerly on the Erie canal as far a« the Crescent guard gate, 
and includes terminal, maintenance, and other work, from Albany to the 
Canadian border at Bouses Point. Construction has been carried on dnring 
the past year on Barge canal contract No. 104, near Fort Edward, and on 
Terminal contracts at Trof, Oohoes and Rouses Point. Special surveys have 
been made at the site of the proposed Troy-Cohoes bridge across the Hudscm 
river, in the valleys of Wood and Dead creeks, Washington county, and for 
blue line purpoees along the old Erie and Ohatnplain canals from Waterford 
to Albany and along the Glens Falls feeder. A considerable number of reports 
on claims for damages and on the release of Barge canal lands have been made. 
A survey has been completed and maps prepared in connection with the sale 
of ODe parcel of land under water at Truy. This office has also co-operated 
with the Superintendent of Public Works in his maintenance work, part- 
ticutarly in the location of buoys, the maintenanc of the canal channel, and the 
repair of structures. Under tliis last item is included preparation of plans 
and estimates and coBperation in the rather extensive work which was found 
necessary to stop the leaks in the Glens Falls feeder. 

During the year reports on the proposed release of forty-eight parcels 
of land have been furnished and sixty-seven maps for releases and retentions 
have been made snd forwarded. Special reports, some of them requiring 
surveys and maps, are constantly being required. The field monuments and 
bench marks are now 'being revised and a new list of elevations is Ijeing 
prepared. 

During the navigation season of 1020, a large amount of time was given 
to the location of bars and other obstructions in the channel. Our sweep and 
motor boat outfit was in constant use. During the present year the Superin- 
tendent of Public Works has nominally done this work. The sweep boat has 
been turned over to the Superintendent'a department, and we are supplying 
an experienced engineer who is thoroughly familiar with the location of the 
channel and the design of the structures, and, also, our motor boat and an 
operator. 

This office has investigated several proposed sites for a drydock. A place 
just north of lock No. 3, Erie canal, and others at locks Sos. 1, 2 and 3 of 
the Champlain have been the subject of stud)'. The one near lock No. 1 of 
the Champlain canal has many advantages over the others and merits further 
investigation and an estimate of cost. 

Investigations of and reports on damage claims against the State have 
required a great deal of attention. Several members of this force have spent 
much time attending sessions of the Court of Claims as witnesses. Maps 
and reports have Ireen furnished, especially in connection with flooding in 
Washington county. An effort is also being msde to foresee the locations 
where damage is likely to result from scour or bonk wash and to have aee- 
tional maps on hand by which the extent of the damage can be accurately 
determined. 

This office has been in touch with the boatmen and has endeavored to 
promptly ascertain the cause of any and all accidents to navigation which 
may have happened, and has reported such accidents to the Division office. 



IP 

Ifr 
III 



Babqe Canai,: Eabtern DiviaiOH 29 

lii the few ingtanceg where the trouble waa due to some fanlt of the caiutl, 
rather than to carelessness on the part of the bo«l»oeii, recommeudationa for 
improvementa ha.ve been made. 

Attention is called to the condition of the floors of most of the Barge canal 
bridges in this section. The original carrying capacity was based on a road 
roller loading. The use of heavy automobile trucks, with loads concentrated 
on four wheels, has rendered the design obsolete. The safe loading has been 
lurther reduced b; the method followed in making repairs. The original 
planking has been removed, a few pieces at a time as it has become worn 
or broken, and much tighter timber nae been substituted. The remit is that 
many bridges whidt are perfeoti; able to carry from ten to twelve tcms as 
far SB the trusses are concerned are now limited by the floors to loads of two 
or three tone or even lesa. It is suggested tb&t, so far ae possible, a standard 
type of floor be adopted, and that as fast as tjic present floors wear out the 
standard floor be put in place. 

Attention is also callM to conditions on the GleDs Falls feeder. Although 
the repairs already made have been successful in closing the largest leaka, 
it is to be expected that new leaks through the seams of the limestone canal 
bottom will continue to develop. A rank growth of weeds forms on sections 
which have an earth bottom. The combined effect of loss of water from leak- 
age and retardation by weeds is to make it difficult to pass water enough to 
supply the summit level of the Barge canal. This condition is aggravated in 
times of drought by lack of head at the feeder dam. The remedy lies in better 
regulation of the use of the water by up-atresm power plants, so as to obtain 
a more uniform flow during all of the twenty-four hours and in improving 
the feeder channel, with a view to ultimately forming a concrete lined trough 
through the whole upper level from lock No. 14, at feeder dam, to lock 
No. 13 in Hudson Falls. In connection with the Qlens Falls feeder it may 
be noted that the concrete spillway from the feeder into the Barge canal at. 
Ihinham's basin has been undermined, and extensive repairs, even to the 
extent of rebuilding the structure, are needed, 

Troy-Oohoea Bridge 

(Chapter SOT, Laws of 1320.) 
Detailed information, including wash drill borings to locate the rodk sur- 
face for the shore abutments, has been added to the preliroinary survey mAde 
during the previous flscal year. Engineering assistance has been given to the 
Superintendent of Public Works department in the design and erection of a 
temporary footbridge. Plans and estimates for a new bridge have been pre- 
pared and approved by the Canal Board and bids were received on July 1, 

igzi. 

Wood and Dead Creekg 
A survey was completed in the fall of 1920 of the drainage areas of Wood 



Blue Line fTurvey* 
A conraderable proporUon of the remaining bine line work in this section 
has been completed during the past year. A party frton the Division office 
under Assistant Engineer Homer C. Kline, asusted by the forces of this 
office, hae nearly completed the final maps of that part of the old Brie 
canal which is to be abandoned frcon Albany to Cohoes. A force from this 
office has completed the preliminary field and office work on the old Cham- 
plain canal from Its junction with the' old Erie, in Colonic, to its junction 
with the new Barge canal in Waterford. On the Olens Falls feeder pre- 
liminary work on the base line and the t^kin^ of a amatl amount of topog- 
raphy has been done. The surveys from Golome to Waterford and along the 
Qlene Falls feeder have been carried on as opportunity ofi'ered, and liave 
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been tanporarily abandoned in order to Uke up mora preMuig work. It ia 
expected that both of theM wctions can be flnished during the cconing winter, 
which will compleU all blue line work on thie ieaideiK7. 
DelAiled aecounta of the conatruction and maintmance operatiom follow. 

Contract yo. IM, revited 
This contract is for completing the excavation of the canal between 
Croek«'B reef and Fort Edward. It waa awarded to Dunbar and Sullivan 
Dredging Company, being aigned on May 24, 1920. The engineer's pre- 
liminary eatimate wai (37,420.00, the contractor's bid, $37,114.00. Bank 
protection was placed at Taylor's on the west bank of the river l^ William 
Bronk, sub-contractor for Dunbar and Sullivan. This work wxa completed 
September 2, 1920. Flaahboarda were placed on the Crocker'a reef dam on 
July 3, and 4, 1920. The contract work waa accepted and the final account 
amounting to $36,T&L04 was approved by the Canal Board on Smtember 

10, 1920. 

George E. Deutachbein, Junior Aaaiatant Engines, wai in charge. 

Terminal Contraet 26- A 

This contract ia for completing the terminal structure at Rouses Point. 

It waa awarded to the HoIIer-La Du Corporation, being signed on November 

11, 1920. The engineer's preliminary estimate was 120,040.00, the con- 
tractor's bid, |32,«ie.60. 

The dredging and concrete mixing plant arrived on the alto of the work 
June 27, 1921. A Btorehouae has been erected and decking old criba has 
been started. No contract work waa done to June 30, 1921. 

H. L. Clarke, Assistant Engineer, ia in charge. 

Terminal Contraot X-A 

Thia contract is for the conBtructi<Hi of an ext«n9ion to the exiiting dock 
wall and the construction of a frame freight house at Cohoes. It was 
awarded to the, Holler-La Du Corporation, being aigned on November 28, 
1910. The engineer's preliminary estimate waa $42,000.00, the contractor's 
bid, $39,605.00. 

The concrete wall and the warehouse and parta of the incidental itema 
have beai ci»npleted during 1920. Work waa shut down for the winter on 
November 29, 1920. The value of the work done to date is $32,178.20. 

The principal item of work remaining to be done ia to conqtlete the 
harbor excavation. 

C. A. Curtis, Assistant Engineer, is in idiarge. 

Terminal Contract 41 

Thia contract provided tor racing the bnildinga and grading the upper 
terminal ^te at Troy. It waa awarded to the Great Eaatem Stontge, 
Transfer and Wrecking Corporaticm, being signed on November 29, 1918. 
The engineer's preliminary estimate waa 81,6D0.00, the contractor's bid, as 
modified by Alteration No. 1, required payment of $600.00 to the State. 

The excavation work was completed on January 31, 1921, and the fill 
and wooden fence were finished on April 29, 1921. The contract was accepted 
and the final account providing for paym«it of $480,S0 to the Stat« waft 
approved by the Canal Board on Hay 4, L921. 

C. A. Curtis, Assiataut Engineer, waa In charge. 

Coflot Maintenanoe 

Under a special agreement between the Superintendent of Public Works 

and the American Pipe and Construction Company about 800 cubic yarda 

of material were removed from in front of the Albany terminal at Patroons 

creek sewer during July, 1920. 
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Under a special agreement between Uia Superintendent of Public Works 
and the Holler-La Du Corporation, dated April 6, 1&20, 1,550 cubic jt-ris 
of material were removed from a point Juit below lock No. 4 and Wilbui's 
basin, 820 cubic yards below lock No. 3, 180 cubic yardB near lock So. 1 and 
3,135 cubic yards at WhitehBll. A sunken wreck was removed from the 
channel above lock No. 2 and several submerged timbers and trees were 
also removed. 

Under a special agreement between the Superintendent of Public Works 
and I. M. Ludington Song, 2,700 cubic yards of material were removed 
between the Nortnumberland bridge and Hemlocks, 75 cubic yards below 
lock No. 7, 5,760 cubic yards south of lock No, 0, 125 cubic yards south of 
lock No. S, and 116 cubic vards at Flat Rock, all during the early seaaon 
of 1921. 

Under a special agreement between the Superintendent of Public Works 
and I. M. Ludington Sous, dated March 2, 1B21, for repairs on the Olena 
Falls feeder, the following work was performed; 

At Oleu Street bridge in Glens Falls, on the north side of the canal, west 
of the bridge, a section of the old wall which had fallen down was removed 
and a concrete wall built. East of Glen Street the rock was cleaned off 
and about 275 cubic yards of plain concrete floor Q inches thick was laid. 
Betw«en Stations 231 and 2S0 small leaks were repaired by filling with 
concrete. Near the cement mill 134 roi)nd piles were driven in the founda- 
tion for the new wall on the north side of the canal. Seventy pieces of 
triple lap sheet piling were placed in a cut oft wall at the west end. A 
new concrete wal! was built and a concrete floor, reinforced with wire mesh, 
was placed. 

At Imperfal 1:^idge No. 8, iix inch triple lap dieet piling was placed in 
a cut'oS wall and in the canal along the towpath side. A concrete floor 
one foot thick was placed and the cracka in the old masonry wall were 
filled with tar. At the car bams 120 lineal feet of triple lap sheet piling 
along the north and south walls and in a cut-off wall at the west end were 
placed and 40 piecee of steel sheet piling along the north wall. Cbncrete 
facing was placed on the old wall on the south side, and also 355 cubic yards 
of concrete floor, reinforced with wire mesh. 

At lock No. 12, 80 pieces of wooden sheet piling were driven in a cut-off 
wall, and 25 cubic yards of concrete was placed in a new floor at the umter 
end of the lock. At lock No. 10, 110 lineal feet of wooden sheet piling 
w«re driven in a cut-off wall, and 60 cubic yards of concrete were placed in 
the new floor at the upper end of the lock. 

At Fort Edward, 300 feet nrath of the D. t H. bridge, 100 lineal feet 
of old masonry was relaid on the north side of the canal and sheet piling 
waa driven on both sides of the canal west of the aqueduct. 

Bammarjf of Quantities 
RepalM to Glens Falls [eedw 1921 

Excavation 3,149 Cu. Yds. 

Backfill 1,072 Cu. Yds. 

S inch triple lap sheet pling 6L,124 M. Ft. B. M, 

Kound timber 2,176 Lin. Ft 

Dock refacing 808 M. Ft. B, M. 

Dry virall relaying 89.7 Cu. Yds. 

Concrete 3,531 , 7 Cu. Yds. 

T feet wide highway mesh 715.8 Lin. Ft. 

Steel 17,834.8 Lbs. 

Steel sheet piling 320.0 Sq. Ft 

I April 28, 
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Gsn Cahal — Mohawk Ritb Bmnurcr 
Senior AMiatant Engineer, B. V. B. PftTiie, reportc: 

Hie limiU of tUa Teaidea<nr are guard nt« No. 2 near Creecent, on the 
eut, uid the Herkimer-OneuU county line, near Utica, on the west, a 
total length of 96 milM. 

Hie reaidencr office is located in the Mark building at Anurtei^am. The 
fleld work in connection with the maintenance and operation of the canal 
Im« been divided into three lectiona. From Crescent to lock No, 10 Oanea- 
ville, about 33 miles, the win'k hag been in charge of Mr. Wm. U. Griffith, 
Junior Aasietant Engineer, with otBce at Schenectady. The section from 
lock No. 10 to lock No. 16 at MindenTille, about 36 milea, haa l>een in 
charge of Mr. C. R DeOrafT, Aasietaut Engineer, with office at Amsterdam, 
while that from lock 10 to the western limits of the Eastern division, a 
distance of 27 milea, has been in charge of Mr. C. 0. B^iney, Aasistant 
Engineer, with office at Herkimer. 

The engineering force under mj direction has been principally engaged in 
assisting the Superintendent of Public Works in maJntaining the Barge 
canal channel at a pr(q»er depth and width. Two sweep boats have been 
conatantly engaged during the navigation season in the location of bars and 
other obstructions in the channel, hk the spring assistance was &Iso rcodend 
in locating the buo^ which mark the channel, and during the navigation 
season the location of the buoja was tested from time to time, to Be« if die- 
pla^iements had occurred. 

Two contracts have been in force during tbe year for the construction 
of the 6chenectady-Scotia t»'idge, on which an engineering fores has been 
engaged. 

In aditition to the maintenance and construction work, much time has 
been spent in connecti(»i with the investigation of olaima, the preparation 
of release, retention and appropriation maps, and in making surveys of lands 
under water. Investigations and reports have been made as to the advisa- 
bility of abandoning Barge canal lands and old Erie canal lands. Dats. have 
been obtained in connection with itream discharges st various places. 
Gages have been read, and current meter readings taken. 

The nature and amount of the various kinds of work performed by the 
engineering force on this realdency are ahown in the following tabulation. 
This work is in additicm to the supervision of construction and maintenance 
work. 

Claims investigated and reports made ti 

Appropriation maps prepared S 

Release and retention maps prepared 22 

Surv«y of lands under water 1 

Reports on proposed release of canal lands 15 

Miscellaneous reports 179 

Conttruction of 8ckeneetads-8cotia Bridge 
Cliapter 147, Laws of IB03, and amendatory laws, ch&pter 786, Laws of 
1917, and dlepter 034, Laws of 1919, provide for constructing a reinforced 
concrete bridge between the city of Schenectady and the village of Scotia. 

Contract No. 1 

The contract for the abutments and approaches was awarded to I>ulM>iB- 
Bennett ft Son, being signed on February 21, 1920. Cbnstruction work began 
in March, 1920. The engineer'a preliminary estimate was $192,911.00, the oon- 
traotor'a bid, S2M,5B3.00. The contract price an modifled by alteration No. 1 
is $243,364. S6. Excess work to the value of S300.00 has been authorized by 
the Canal Board. The value of work done during the year is 9140,440.00. 
Total to date, 1192,440.00 

J. 0. Bell, Assistant Engineer, ia in charge. 



Bas«b Camal: Eastbbn Dituiom 3S 

Alteration No. 1, approved by *^ Canal Board on S^tonber 13, 1020, 
provided for wklening the approach fron Mohawk avenue, Sootia, MMith ot 
Shouawec avenue, widening and tengtheoinK the approatji from Biveraide 
avenue, Scotia, const minting a 12- inch culvert in the Siverside avenue 
approach, Sootia, and placins conduitB under the gidewalka of the abutment 
and ducts in the concrete balustrade for lighting purposes. Thia alteration 
incTeased the contract price bf 98,771.85. 

On July 1, 1&20, tlie foundation nas nearly completed and t}ie concret« 
u-ork well under way for the Schenectady abutment, and the foundation work 
oil the Scotia abutment had been started. The work during the year has 
congiited of driving and testing of concrete foundation piles, the pouring of 
rancrete in the abutmenta, wing walls, side walk Bections and traDBverae and 
longitudinal walls, waterproofing walla, and a amall antouut of coffordam 
work and excavation at the Scotia abutment. During the winter mcmtha 
aome work was done in coustructin^ forms for the balustrades and 
pylons for both abutments. Diuing the ^ear 51,235 cubic yards of embank- 
ment was placed for the Scotia approach. A gravel washing and screening 
plant on the island lielow. Dam Xo. 4 at Scotia was contintwd in operation 
until November. 

Conlroot So. 2 

The contract for constructing the piers of the Schenectady-Scotia bridge 
was awarded to the American Pipe & Constniction Company, being signed 
on August 3, I9i0. Construction work was begun in September, 1020. Hie 
engineer's preliminary estimate was t063,241.OU, the contractor'a bid tWl,- 
963.00 Excess work to the value of 98,1)00.00 waa authorized by the CWal 
Board on ICay IS, 1B21. The value of work done to date is 9277,330.00. 

J. C. Bell, Assistant Engineer, is in charge. 

The wwk on this contract has eonststed of excavation for the piers, the 
placing of timber cribs for cofferdams, and drivii^ of steel s]ieet pilingi 
the removal of the north end of the terminal wall to make room for pier No. 
1; the placing of sheeting and Ix-acing; the driving and testing of wooden 
round foundation piles, and placing of concrete in the foundations and shafts 
of various piers. To date piers Nos, I, 4, 5, 8, 7 and S are practically com- 
pleted, white piers Not. 3, 9, 11 and 14 are well under way. Under this con- 
tract twenty-three piers are to be constructed. 

Canal Maiutewmtie 
Bbmovii. or Obstbcctioks and Placiko or Bank Pbotictioh 

/ Public Worm 

Under this agreement a two-yard dipper dredge placed 2,200 linear feet 
of bank protection below Sprakers on the north bank, and 2,750 linear feet 
of bank protection along the south bank below Yosts. A channel was also 
excavated above dam No. 10 at Canajoharie along the southerly bank, to 
facilitate the depositing of gravel for bank protection. 

A flve-yard dipper dredge excavated a twenty toot cut along the south 
prism line at Spraker's rift, widening the channel to 220 fett. 21,100 cubic 
yards of material which were suitable for bank protection were removed 
, from contracted section of the river and placed along the north shore below 
Sprakers, along the south shore at Yosts, and along the south shore abov« 
dam No. 10 at Canajoharie. This dredge also removed 11,000 cubic yards 
of heavy gravel along the north and south prism lines, about one-quarter 
mile east of Canajoharie. This material was spoiled along the south bank 
west of dam No. 10, and provided 1,400 linew feet of bank protection. Refill 
material and a sunken scow were removed from the C^ajoharie terminal 
batln. 
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I'nder tbia agreement n derrick-boat with a H/^ cubic yard clamriiell bucltet, 
with atueSHorifB whs employed, and 6,750 cubic yards of clay and 397 cubic 
yaids from a atone Tetaining wall which had slid into the canal were 
removed from the cot east of Wa»hinfl:ton street bridge, Herkimer. 
A portion of the etone and 4,B66 cubic yards of clay were placed along the 
river aide of the canal bank east of the bridge, to strengthen the bank. The 
balanre of the material was spoiled in tlie wide water near Fort Herkimer. 

Ddpsessikq Railroad Tkack, EtmumxyiAin 

AffFtement datrd June 11, 1930. betioeen the Ktate Superintendent of PubKc Workt 

and the Oeneral Electric Co. 

Under this agreement one of the railroad tracks on the Barge canal 

terminal at Schenectady was depressed so as to bring the car floor level 

with the brick pavement. 

Mi*ce\laneou» Work 

In addition to the apecial agreementa mentioned above, several dredges 
were entployed by the Superintendent of Public Works for the removal of 
Xmts and other obstructions and the placing of bank protection. 

The twenty-inch hydraulic dredge " Mohawk " removed 44,000 cubic yards 
of refill from the Schenectady terminal baain and approach; 37,900 cubic 
yards of reHl! frtan the Barge canal channel one-half mile west of Hofflnan'a 
fcriy, and 23,600 cubic yards of refill from the Sansi-kill stream entrance. 
1,000 cubic yards of gravel were also removed from the northerly side of the 
canal prism, two miles east of Cranesville, and 12,600 cubic yards of material 
from Bund bars west of Fonda. 

A live-yard dipper-dredge was employed in the land cut near Indian Castle 
creek. This dredge removed 25,000 cubic yards from the ciiannel and 6,193 
ciiliic yards from Indian Cattle creek stream entrance. 

A three-yard dipper dredge removed '2,700 'cubic yards of refill material 
from the I'hannel of the approach to lock No. 7 at Vischers ferry. 11,716 
cubic yards of refill material were removed from the Barge canal terminal 
at Little Falls, and 8,000 cubic yards from the channel opposite the Spohn 
i-reek stream entrance near Fort Herkimer. 

Seven thousand four hundred cubic yards of refill material had been 
removed to the end of the fl'cal year from a location below lock No. 18 at 
Jacksonburg, where the dredge is atill employed. 

New YorK State dipper dredge No. 1 excavated 2,765 cubic yards of refill 
material from the Schenectady terminal, and 1,515 cubic yards from the 
clinnnel opposite Ulrich island, Schenectady. A cut was made along the foot 
of the lit^h gravel bank on the north side of the Mohawk river about 1^ 
miles "est of lock 8 at Scotia. One thousand cubic yards were removed 
from a sand bar west of Hoffman's ferry and the Sausi-kiil streun entrance; 
f>00 cubic yards at the Barge canal terminal, Amsterdam, 7,560 cubic yards 
from the Indian Castle stream entrance, 665 cubic yards from the Sterling 
creek atieam entrance, and 200 cubic yards from a bar at East Schuyler 
iTidge, Obstruct ijin-i were also remoicd from a point west of lock No. 18, ' 
.Tack lion burg, and in front of a sand doc>i west of Crescent. 

New York State derrick boat No. 3 completed the excavatim of a bar at 
the lower approach to lock No. 7, Viseher's ferry; removed 2,000 cubic 
yards of material from the Barge canal terminal basin at Schenectady; 400 
iuhic yards from the chamWr of lock No. 8 at Scotia, and 180 cubic yards 
from the channel opposite the upper approach of lock No. 8. Boulders and 
heavy gravel were removed between Holfmans and the New York Ceatr«] 
railroad cross-over bridge. A small bar was excavated from Uie channel 
near the east city line of Amsterdam. Another bar and boulders w«re 
removed from beneath the suspension bridge at Tribes Hill. 
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Derrick Boat No. 431 was employed in strengthenrDg the bank of Uie eauAl 
eaflt of Washington street bridge, Eerkiiuer, b; placing clay excavation from 
the slide at this location. Also 378 cubic yards of refill material were 
removed fr<Hn the Barge canal channel under the Mohawk street biidge, 
Herkimer > 175 cubic yards from the channel west of this bridge, and 326 
cubic yards fr<Hn the Barge canal terminal basin at Herkimer. Five hundred 
cubic yards of refill material Were removed from the channel at Steele creek, 
west of lock No. IB. 

Ten-inoh Hydraulic Dredge No. 1 up to the end of the Becal yew had 
removed 13,600 cubic yards of reUll material from the channel and the stream 
entrance at Sterling croek. 

At many of the locations mentioned above, where reBIl matoriiU w«a 
excavated from the channel, the dredging operations were carried m con- 
siderable distance below grade in order to take care of future refill. 

Assistance was also given the Superintendent of Public Works in connec- 
tion with improvementa and repairs at many locations. Some of the more 
important items were the placing of 11,700 cubic yards of rip-rap below 
dam No. 4 at Scotia, 3,900 cubic yards of rip-rap below dam No. 6 at Cranea- 
ville, and 3,600 cubic yards of rip-rap below dam No. 8 at Tribes Hill. 
R^airs were roade to the sill of dam No. 4 at Scotia. 

An examination and report was made of the conation of all highway 
bridges both over the old canal and the new Barge canal. Uany of these 
bridges require extensive repairs In order to make tfaem safe for traiBc. 

Recommenda lioiw 

In conclusion, I desire to make certain recommendations, many of which 
were more fully set forth in my annual report for 1920. 

For the proper maintenance of the canal, the State should have modem 
dredging plant for maintaining t^e full width and depth of the canal channel, 
and for further improvement of the channel and protection of banks, where 
erosion ia steadily taking piece. At a number of places additional dret^iug 
not completed or contemplated this sesaon, should be done. The Barge canal 
channel at Aurieaville and above the Boston & Maine Railroad bridge at 
Rotterdam, should be straightened. 

The remainder of the clay elide near Washington street, Herkimer, should 
be removed. The harbor near Fultonville should be made more accessible 
for use by boats during high water and in cases of emergency. 
• Rip-rap protecticm should be placed at the eeet end of the retaining wall 
opposite Eaet Oanada creek, and on the river side at the east end of lock No. 
IS. Heavy rip-rap is also needed around pier No. I of the old Schenectady- 
Scotia bridge. 

At the several gnard gates and at the New York Central bridge at Schenec- 
tady, wooden grillage or guide piles should be placed as an. aid to naviga- 
tion. The guide walls of all Mohawk river locks should be ext«nded in order 
to provide places for boats to tie up. Spar buoys should be placed to mark 
sulMnerged bermx sJong the land lines, owing to the increased use of the 
canal by large boats. Additional mooring places should be provided a1(mg 
the river flection of the canal. 

Eepaira are necessary at both the Mohawk street bridge, Herkimer, and 
the West Schuyler bridge. A farm bridge, if constructed, between Jackson- 
burg and Fort Herkimer would give access to about 300 acres of good farm 
* land which has been isolated by the construction of the Barge canal. 

In the vicinity of Indian Castle, the dive culvert under the canal should 
be cleaned out and a dike constructed across the old Erie canal east of the 
culvert. 

A dike or wall extending out into the river at the lower end of lock No. 18 
should be constructed, in order to deflect the current from the lode. 
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SMii«r AMiitant Enginew Edward Anderberg rcftorte: 

Hb wMk «a this residency during the pftst yenr haa included principall;^ 
Dm omtinTwtion of construction work in connectioo with the comptetion of 
the eight Barge canai terminalB located in Greater New Ywk. 

The teminal at Piers 5 and 6, Eaet river, Manhattan, wae operated with 
satisfactory results, considering the amount of freight moved over the cauat. 
The freight ehed and mechanical equipm^it on Pier A stand ont from the 
vxperience so far gained, as being designed along lines that will meet the 
requirementa for low cost handling and storage of miscellaueoug canal freight. 
As the freight shed and equipment become used, more Intensively by a larger 
volume of freight, the efflcieiicy at the plant will be realized still more. 
During the year, two semi-portal cranes were erected and have been in use 
intermittent^. 

The terminal at West 53d street, Manhattan, was used principally for 
tieing up barges. A freisht-nhed on this pier was completed and the heia- 
house was substantially completed. Two semi -portal crsjiee have been 
delivered and are being erected. 

The terminals at Long Island City and Greenpoint were cpertited by ttit 
Superintendent of Public Works for handling building materials, mi.-cel- 
laneouB cargoes, and storage of merchandise throughout the year. An elec- 
trical installation was completed at the I<ong Island City terminal and 
electrical and water-supplv systems n'crc installed at Qreenpoint. Two semi- 
portal cranes are to be delivered shortly at Qreenpoint. 

The city of Kew York bs« opened up street approaches to the Long Island 
City and Qreenpoint terminals. 

At the Mott Haven t«Tmlnal, considerable building mat«rial is being 
hsadled. During tbe year a brick freight-shed was erected and practically 
completed. 

The Flushing terminal, Queena, was finished to the extent called for by 
terminal contract No. 43. Sometime, in the future, a permanent pavement 
must be laid oo the site. The city of N«w York has built a street approach 
to this teminal, but as yet it does not have a permanent pavement. 

The Hallets Cove t«minal. Queens, was not available for operation, as 
construction was under way throughout the year. The new development 
at this site makes such a radical change over the existing layout that the 
whole site is required by the contractor. It is expected that the work being 
done under terminal contract No. 46 will be completed by the close of the 
present calendar year. 

At the OowanuB bay terminal the large steamship pier was completed and 
the freight-shed on that pier is under erection, and is very near completion. 
Craaes must still he provided for this pier and additional electrical power 
installation is required. 

In order to provide terminal facilities for grain brought down by the canal, 
the Gowanua bay terminal is being further developed by the construction of 
a grain elevator. Under chapter 402, Laws of 1920, a bulkhead wall is being 
eimtructed along the Henry atreet slip adjacent to a grain elevator that is 
to be built under the proviaions of chapter 698, Laws of 1920. Canal barges ' 
and lighters will have direct access along the bulkhead for discharging to 
tbe elevator. Ships Will he loaded with grain from the steamship pier, to 
which the grain elevator will be connected by a belt conveyor system. 
During the year, the foundation for the elevator was completed and the 
foundation for the bulkhead wall was partly i:ompleted. 

In addition to the work looked after in connection with the Barge canat 
terminals, the following matters were handled ; 

Surveys were made In connection with eight applications for grants 
of land under water in this vicinity. 
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Examination B of four ezuting grauta of land luider mter in Bod;- 
Und and Putnam countica were nuide to detcrmlnA whether or not com- 
pliances with conditiona contained in the grants h&Te been had. 

Engineering work iu comeetion with bringing in the 8. S. Laiie«at«r 
for increasing the hoiulng facilities at Hcrffman island. State Quarantine 
Station, was lotAeA after for tlie ^alth Ofltoer of the Fort. Also, the 
drilling of a well at HoAnan island was enperTiaed. 

Termittoi Contract No. IDS — Pier 6, Bait Biiwr 
This contract provided for the installation of electric equipment tor light, 
power and autotruck bmIcb at Pier ft, Bart river, and had been 8ub«tanti«lly 
completed the previous year. Certain neeesaary corrections and adjnatmenta 
vrtre made at the switchboard durwg the emrent year. The contract wa« 
accepted on November IT, 1920. 

The contractor was the Lord Electric Go. of New York .City, to whom th« 
contract was awarded on June 28, 1918. The engineer's preliminarj estimate 
was $17,742.40 and the contractor's Ind, tlft,000.50. The final account, 
amonnting to $1j6,042;34, vaa approved by the Canal Board November 17, 
1920. 'Diere were no extra work orderi paid during the year, but the total 
paid on previous extra work orders waa $S,'353^62. 
Ely Ganse, Assistaut Engineer, was in clmrge. 

Terminal Contract So. 207 P — Pier ft. East Ru>er 
This contract provided for installing a plumbing and water-aupply ayrtem 
in the freight-house at Pier 8, East river. It was awarded to Jarcho Bros., 
Inc., of New York city, being signed on April lA, 1018, and was completed 
and accepted duriitg the previous year, as Btateil in the last report. The Gnal 
accounts on two extra work orders were Hfiproved dnring the current year. 
Extra Work Order, dated February 6, 1920, provided for installing a 
laundry heater, etc., to provide a supply of hot water in the lavatories and 
slops einks. The final account, amounting lo ^15.00, was approved hj 
the Canal Board on August 18, 1920. 

Extra Work Order, dated February 16, 1020, provided for r^airing damage 
done by freezing to the Siamese connection in front of the head-honse at 
Pier fl, Bast river. The final account, amounting to $52.76, was approved 
by the Canal Board on July 7, 1920. 

Terminal Contract Jfo. 102 — Pier 0, Boat Biter 

This contract was for furnishing and installing two 3-ton electric, semi- 
portal, revolving, jib cranes on Pier 6, East river. It waa awarded to the 
Edward F. Terry Mfg. Co., of New York city, b«ng fligned' on January 21, 
1919. The engineer's preliminary estinMte waa $46,382.00, the contractor's 
bid, $41,081.00. Field erectlfm of the cranes waa started July 30, 1920. 
when the first cmne was delivered. The second crajM was delivered on 
August 13, 1920. Several months were required for the field erection. The 
''ontract was accepted on December 29. 1900, and the final account, amounting 
to $40,914.82, was approved by the Canal Board on February i, 1921. 

Horace Corbin, Aaaiatant £!agineer, wae In charge. 

An Extra Work Order, dated December 20, 1920, provided for drip fwn*, 
additional guards for the gears of the hoisting maehinery, and an increase 
in the number of resistance units of the hoist motion of tlie cranes. The 
final account, amonnting to $491.09, waa approved by the Canal Board 
January ID, 1921. 

Bpecial Work 

Under chapters 692 and 211 of the Laws of 1918 and 1919, the Superin- 
tendent of Public Works purchased two 1^-ton electric overhead wharf 
cranes for use on the east aide of the freight-thed at Pier », East rWar, 
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from Utnniiif , Maxmll ft Moony Inc., of Maw York cit;. Hw tBatkllktimi 
of Umm cnuM wa» lUperviMd hj tbi* DepHtmant. Hie crane* wure inatalled 
during the previous year, Iiut uonaiderable adjuxtii^ and ci>r reeling wan 
carried on during the current year to make tbent operato •atiBfactorilT. 
The eranee wwe recommended for acceptance providing tbe builderB would 
uaune certain responeibilitiee for eati^actory operation. 

Terminal Contract No. 21B — Wett S3d Btrmit 
Tliis contract was for constructing a freight shed on Pier 93, North river. 
It was awarded to Donnell-Zane Companv, Inc., of Xew York cit^, being 
eigned on May 13, IS19. Conatruction work began the latter part of Octobw, 
1&19. The engineer's preliminary estimate was $53,969.15. tbe contractor's 
bid, $48,349.20. The value of work done during the year was t4,l>3T.06. The 
work was accepted September 3, 1920, and the final account amounting to 
946,367.66, wae approved by tbe Canal Board on November 4, 1920. The 
amount paid on extra work orders during the year was $225.00, total to dat«, 

B. W. Hale, Aeeiatant Engineer, was in charge. 

An Bbrtra Work Order, dated August 24, 1920, provided for cutting con- 
crete, and other miecellaneoua items. The final account amounting to f&fi.OO, 
wae approved by the Chnal Board November 4, 1920. 

The work performed on this contract during the year, included the placing 
of the sheet metal work, painting and the completion of miscellaneoua items. 

Termiiutt Contract No. 38 — Weet fiSrf Street 
This contract was for constructing a pier at the foot of Weat 53d Street, 
North river. It was awarded to I. J. Slander k Company, Inc., of New York 
City, bwng signed on October 27, 1817. Congtnir.tion irork began November 
I, 1017. The engineer's preliminary esUmate was $259,000.00, tbe oontractor** 
bid, $206,064.80. The price, aa modified by alterations No. 1 and 2, was 
$265,660.39. Excess work to the value of $2,299.40 wae authoriied by the 
Canal Board. The work was accepted November 19, 1B19, with a condition 
that the retained percentage be reserved by the Superintendent of Public 
Works, pending the completion of certain minor itema of work. Ninety per 
cent of the retained percentage was ordered paid by reaolution of th« Canal 
Board, March 17, 1920. The final account, amounting to 1^1^20.67, w«a 
approved by the Canal Board on November 4, 1B20. The total amount paid 
on extra work ordere was $1,133.87. 

H. W. Hale, Asrastaot Engineer, was in charge. 

A very small amount of work consisting of some timber framing, placing 
of. bolts, etc., near the low water tidal elevation, was performed durmg the 
first of the current year. 

Terminal Contract No. 225.^ Weat 53d Street 
This contract is for constmcting a head-house and installing a water-main 
and electrical work on Pier S3, West 63d street. It was awarded to Fox, 
Beynolds Company, Inc., of New York city, being signed on Deconber 6, 
1919. Construction work began August 4, 1920. 'The engineer's preliminary 
estimate was $49,763.10, the contractor's bid, $61,107.30. Excess quantities 
to the value of $1,044.00 have been authoriced by the Canal Board. The value 
of work done during the year is S4S, 830.00, total to date, the same. Th« 
amount paid on extra work orders during the year was $3,700; total to date, 

H. W. Hale, Assistant Engineer, was in charge. 

An extra work order, dated August IS, 1920, provided for fumidiing the 
material and performing the labor necessary to place fenders around the' 
five c^tstaai on the pier. The final account amounting to $000.00, was 
approved by tie Guial Board, May 6, 1921. 
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l*rg«ly installed but not completed. Two partial paymenta totaling tS.SeO.OO 
were approved bv the Canal Board. Partial Account No. I was ^proved 
Feb. 16, 1921. Partial Account Xo. 2 wbh approved Ma; IS, 1921. 

The conttniction of the head-houae and the inatallsticn of the water 
supply and electrical Byatems have been mainly completad at the cloae of the 
current year. The remaining work involves the installation of the pier door, 
a little painting and plastering and minor details in connection with tjie 
water line and electrical equipment. 

Terminal Contract Xo. 223B~We«t 63d Street 

This contract was for installing' a heating system in head-house of th* 
terminal freight-shed at West 53d street. It was awarded to the Austin 
Engineering Company of New York city, being signed on November 12, 1920. 
Const ruction work began December 7, 1920. The engineer's preliminary 
estimate ^vas S3,S00.0Q, the contractor's bid, S4,ST5.00. The value of work 
done during the year was $4,870.00, total to date, the same. The work 
was accepted June 15, 1021, but the final account has not yet been approved. 
The amount paid on extra work orders during the year ie $244.00, tot«I to 
date, the same. 

H. W. HaJe, Assistant Engineer, was in charge. 

An extra work order, dated May 2S, 1921, provides for cutting a hole in « 
Bteel girder and for changing the location of some steam raaina and radiatora. 
The Snal account, amounting to (244.00, was approved % the Canal Board 
in June 15, 1921. 

Terminal Contract No. 224 — Uott ffdven 

Tills contract is for constructing a freight-houee at Mott Haven. Borough 
of the Bronx. It w«s awarded to Post & McCord. Inc., of New York city, 
being signed on July 29, 1920. Construction work began November IS, 1920. 
The engineer's preliminary estimate was (118,000.00, the contractor's bid, 
1150,486.25. The contract pjice, as modifled 1^ alteration No. I, is $1S0,- 
002.65. The value of work done during the year ia S143. 420.00. total tn 
date, the same. The ajnount paid on extra, work orders during the year is 
$1,878.32. 

E. W. Hale, Assistant Engineer, is in charge. 

Alteration No. 1, approved by the Canal Board on November 4, 1920, pro- 
vides for Rul)stituting standard steel sash in place of sash, approved by the 
Underwriter's I^boratorj-, Inc. Tt decreasee the contract price by $483.80. 

An extra work order, dated December 30, 1920. provided for making a 
connection between the city main and the water-supply system in the freight- 
house. The final account, amounting to $1, 205.32, was approved t^ the 
Canal Board on April 6, 1921. 

An extra work order, dated February 11, 1921, provided for furniahing 
360 cubic yards cinder fill and S,000 paving blocks. 'Die ftnal account, 
amounting to 9673.00 was approved by the Canal Board on June 1, 1921. 

At the cloae of the current year the freight-house has been erected and is 
substantially completed. 

Terminal Contract No. 217 — Iiong Island City 
This contract, which was for repairinfr the bulkhead and constructing a 
freight-house and a crane track at Long Island City, was ciunpleted and the 
final .account approved prior to the time of this report, but work on one extra 
work order was completed during the last year. The amount paid on that 
extra work order was ^1,021.19, and was approveil bv (he Canal Board 
N'oveniber 4, 1B20. 
H. W. Hale, Assistant Engineer, was in charge. 
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Termimal Contract A'o. 108 — Long Itland Citf 
Tliia Miiiti«ct was for inBtklling electric wirina, and lighting, pmrer «Bd 
IWittery-phargiiig equipment at the Long iBland City tormiiikl. It waa 
awarded to T. Frederick Jackeoa, Inc., of New York citj, being ligned tm 
November 21, 1&19. The enginver'i pretiminarv eitliiia.to was »6,T&g.O0, ths 
contrartor's bid. K^M.OO. CoDstniction work b^an Abiy 4, IHO. The 
value of work dime during the j«ar was U.<I40.00, total to date, $4,120.00. 
The work was accepted Hajr 4, 1021, but the fbial aoeonnt has not bets 
approved. 

An extra work order, dated May 3, 1021, provided for relocHting two-lamp 
outlete and a rhange in the night watchman's circuit. The llnal account, 
amounting to $30.00, was approved bj the Cknal Board June 1, IKl. 

Except for Bome metal duct placed during the previous year, all the work 
involved, oamelr tlie inetatlation of electTic wiring and lighting, power and 
battery charging equipment were Installed during the current year. 

Terminal Crmlraet -Vo. -zn-P — J^ftnj/ littattd Cil;/ 
Tbit contract provided for installing a plumbing and w«t«T-BUpply tysteai 
in tlie freigAt-Ixniae at the Long Island City terminal. It was awarded to 
the Altman Plumbiog Co., of New York city, on May 29, 1910, and was 
completed and accepted during the previous year, as stated in the last 
report. The final account on one extra woric order was approved during the 
current year. 

H. W. Hale, Assistant Engineer, was in charge. 
■ --* ■ -' " ' • "-irch 12, 1080, pr 

nd for replacing 
s Bfiproved by tbe Canal Board on Novem- 

Terminal Contract No. 43 — Flua\mg 

This contract provided for constructing a bulkhead wait, freight-house, 
necessary dredging and fllting to make the site at Fluking available aa a 
Barge cnnal terminsl. It was awarded to McHarK-Barton Co., of iXcw York 
city, being signed on July 25, 1019. Construction work began August S, 
1919. The engineer's preliminary estimate was $102,590.00 The contractor's 
bid. $151,340.00. The contract price as modified by alteration Nii. 1 waH 
$163,005.00. Excesa roadway surfacing to the value of $2,300.00 was 
authorised by the Canal Board December 29, 1920. The value of work done 
during the year was $79,609. IS. The work was accepted March Ifl. 1921. and 
the final account amounting to $102,339.18, was approved by tbe Canal 
Board May 4. 1021- The amount paid on extra work orders during the 
year was $924.53, total to date, $1,460.63. 

F. T. I..awton , Assistant Engineer, was in charge. 

An extra work order, dated October 27, 1920, provided for strengthening 
the frame freight-house 1^ additional interior bracing, etc-. The flnaT 
account, amounting to $924.53, wa« approved by the Caud Board on Uardi 
2, 1021. 

Tbe work done during the year involved tbe completion of the piles and 
timbw work in the substnicture of the bulkhead wall, the placing of all the 
concrete in the bulkhead wait, the comrpletion of the frame freif-ht -house and 
the placing of cinder fill to bring the site and the approach to grade. 

The contractor's plant included principally, a, floating pile driver, a deriidc 
lifter, a compressor boat and a derrick lighter equipped with a concrete 
mixing plant. 

Terminal Conlrart So. 45~~JIaileti Cove 

This contract is for constrncting a terminal at Hatlets Cove, Borongb ef 

Queens. It wa« awarded to tbe Mohawk Dredge k Dock Company, Inc., ot 

Herkimer. X. Y., being signed nn Noven*er 28, Iflin. "'■■■ -if ruction work 

b^an in the middle of March, 1920. The engineer's prctiminary ertimate 
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was I260,2B0.00, the conbrsctor's bid, KGfi>2T&.0a. The contract price, h 
modified hy Klterations No. 1 and No. 2 ih !2fl5.00O.T2. the vaiue of work 
done during the Tear is $134,720.00, total to dat«, |16S,540.00. 
Ely Gamse, Assistant Engineer, ig in charge. 

Alteration No. 1, approved bj the Canal Board June 2, 11120, proTides 
for eliminating the curtain wall and some rip-T«ip bock at the timber plat- 
form wall and substituting thereftn' triple-lap wooden sheet-piling. It 
decreases the contract price by K4.S8. 

Alteration No. 2, approved by the Canal Board September 10, 1920, prorideB 
for placing cinder fin back of the bulkhead wall. It JncreaMS the contract 
price bj ttB,TGO.0O. 

An extra work order, dated A|»ril fl, 1020, provided for repairini; the 
second floor of an existing building on the site for lue as an Migineer's field 
office. The final account, amount&g to 9933.G3, was approved ^ Che Canal 
Board July 21, 1920. 

An extra work orde 
and bracing at the nor 
prevent the sidewalk and street from slipping into the excarated hole. The 
work has been completed but the final account has not been approved. 

The contractor has completed the concrete retaining wall around the inner 
end of the new slip and that portion of the platform wall at the outer end 
of the south wall. The slip has been partly excavated. The remaining work 
includes the placing of the westerly end of the north wall of the slip, the 
placing of a section of platform wall connecting the platform wall and the 
concrete retaining wall that have already been built, on the south side. 
There also remains considerable excavation, both earth and rock, in the new 
slip and repairs must be made to an existing crib prior to the completion of 
this contract. 

Terminal Oonttvct Jfo. 104 — Grvenpoinf 
This contract is for electrical work and mascmwoi^ *t the Greenpolnt 
terminal. It was awarded to T. Frederick Jadcson, Inc., of Kew York city, 
being signed on June 10, 1920. Constructitm work began November 28, 1920. 
Ihe engineer's preliminary estimate was $17,004.00. the contractor's bid 
$17,293.00. The value of work done dnrli^; the year is 911,210.00, total to 
date, the same. The amount paid ffli extra work orders during the year 
is »390.33. 

Horace Corbin. Assistant Engineer, is in charge. 

An extra work order, dated February 14. 11*21. provides for installing 
battery charging equipment furnished under terminal contract No. 117. A 
partial payment, amounting to $300.33, was made during the current year and 
approved by the Canal Board June 1, 1921. 

The contactor has completed the mason work and a large part of the 
electrical installation. The rernaining work involves the placing of a motor 
generator set, and some work in connection with switchboard and miscel- 
laneous fixtures. 

Terminal ContToct No. 223-P — Greenpoint 
This contract was for installing a plumhing and water-supply system at 
the Greenpoint terminal. It was awarded to Thomas E. O'Brien, Inc., of 
Brooklyn, N. Y., being signed Sepf^nber 10, 1920. Consttuctioh work began 
November 3, lfl20. The engineer's preliminarj- Pstimate was $6,500.00. the 
contractor's bid, $9,735.00. The value of work done during the year is 
$9,735.00, total to date, the same. The work was accepted June 15, 1921, 
and the final account amounting to $»,T35,no was approved by Ihe Canal 
Board on the same day. The amount paid on extra work orders during the 
year was 1060.00, total to date, the same. 

Horace Corbin, Assistant Engineer, was in chaige. 

An extra work order, dated February 1, 19S1, provided for placing an 
additional layer of hair felt on the mains and three complete layers on the 
meter. The final account, amounting to $060.00, was approved by the Canal 
Board on June 1, 1921. 
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Terminal Oontmct Tio. SS^OotroiHu B«y 

Thi« ronlract provided for the construction of a pier 150 feet by 1,220 feet, 
dolpIiiDS, etc,, at the Gowsnui bay terminal. It wai awarded to the Biver- 
iide ContTActing Co., of New York city, being signed on September 4, 1917. 
C(»iatraction work began October 5, 1917. The engineer's preliminary esti- 
mate VMS «613,000.00, the contractor'! bid, |SOtl,800.75. The contract price, 
as modified by alterations Noa. I, 2, 3, 4 and 6, wa< (504,740.45. All work 
was finished by the latter part of November, 1920, and the contract wae 
accepted December 1, IB20. The value of the work done during the year 
was $S7,410.2S. "nie final account, amounting to 1406,410.28, was a^^roved 
by the Canal Board January 19, 1921. 

L. T, Howard, Assistant Engineer, wad in charge. 

AlteratioD No 4, approved bj the CsJial Board August 4, 1920, provided 
for eliminating the conHtruction of the fender systnu along the seat of pro- 
poeed Pier No. 2. it decreased the contract price by 31,^46.39. 

Alteration No, 5, approved by the Canal Bourd December 1, 1920, provided 
for eliminating the rebuilding of the eoQ of tfie existing crib work at the 
eouthwesterly con>er of the site. It decreased the contract price by (1,224.56. 

The work done during the year to complete the contract was principally 
in placing the remainder of the reinforced conrrele iletk, the conciete founda- 
tions for the freight-^ed and tin^r framing near low water elevation. 

The contractor's plant consisted principally of a floating pile driver, a 
derrick lighter, a corapresaor boat and a floating concrete plant. 

Terminal Contract No. 219— -Oomntus Bof/ 

Thi» contract is for oonstructing a pier-ahed and paving the pier at 
Gowanua bay. It was Awarded to The Snare & Triest Co., of New York 
city, lieing signed on April 30, 1920. C<fflBtmctioit work began October 14, 
1920. The engineer's preliminary estimate was 9S29,ftS6.00, the contractor's 
iiiil, $618,548.00. The value of work done during the jenr is ita8T.57O.0O, 
total done to date the »ame. 

L. T. Howard, Aisiataut Engineer, is in charge. 

An extra wotiL order, dated October 18, 1^0. providen for metal bra<4cets 
and maltese crosses on the inshore elevation of the freight-house. This 
work has not been complet«d. 

' An extra work, order, dated February 11, 1921, provides for placing screens 
and additional louvres in the transformer -house. This work has not been 
completed. 

The erection of the freight-died is mostly completed. The laying of the 
asphalt block pavement is also practicallv completed. The remaining work 
invotvcB the placing of interior trim work and liniabing of offlcea, the final 
field coat of paint on the exterior and interior of freight-shed, uid some work 
in connection with the water-xupply system nnil electric light nystemK. 

Terminal Contract So. 219-P — Qoieanua Bay 

T!iis (ontract is for installing a plumbing syitteni in the pier-shed at 
Oowanus bay. It was awarded to the Wm. Young Plumbing Company of 
New York oity, being signed on June 1, 1921. Construction work began 
June 13, 1921. The engineer's preliminary estimate was $6,000.00, the con> 
tractor's bid 85,780.00. The value of work done during the year is $1,160.00, 
total done to date, the same. 

L. T. Howard, Assistant Engineer, is in charge. 

The contractor has placed soil pipes but no other work hag been done. 

Terminal Cotttract So. 219-H — OouTonu* Bay 

This contract is for installing a heating system in the head-honae of the 

terminal at Gowanus hay. It was awarded to G. K Glihson Company of New 

York city, being signed on June 1, 1921. Construction work began June 27, 
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1921. The engineer'B preliminary ettimaU wu |fi,O00.00, the ccmtractor'a 

bid 1^1,269.00. The value of work dune during tbe ^ear is $049.00 total 
to date, the same. 

h. T. Boward, ABsistaut Engineer, is in charge. 

The contractor has set the steam boiler but do other work baa been done. 

Terminat Ccmtraot No. 78 — Oowanut Bay 

This contract is for driving foundation piles for the proposed grain ele- 
vator, for conatructing a bulkhead wall along the Henry street slip aad for 
dredging the Henry street basin at the Qowanus bay terminal, Brooklyn. 
It wBH awarded to the Kaymond Concrete Pile Co., of New York city, 
being signed on October 21, 1920. Construction work began October 30, 1920. 
The engineer's preliminary estimate wan S43S,355.20, the contractor's bid 
$428,2QB.97. The value of work done during the year is $296,140.00, total to 
date, the same. The amount paid on extra work orders during Uie year is 
$1,264.00, total to date, the same. 

L. T. Howard, AsBistant Engineer, is in charge. 

An extra work order, dated January 22, 1921, provided for placing teit 
loads of 25 tons per pile on 8 piles driven for the foundation of Uie propowd 
grain elevator. The flnal account, amounting to $1,264.00 was approved t^ 
the Canal Board on April 20, 1921. 

During the year the contractor practically completed the foundation pilea 
for the grain elevator and the foundation piles for the towers that are to 
support the conveyors oonnecting the elevator to the piei-ahed. The piles 
for the bulkhead wall along the Henry street slip were largely driven. The 
remaining work involves the framing of these latter piles into a timber gril- 
lage on which a concrete bulkhead wall is to be bnilt under this contract. 
The excavation in the Henry street slip has been completed practically. 

Terminal Contract No. 81 — Ooioanua Bay 

This contract is for constructing and equipping a grain elevator, ready for 
operation, and for work incidental thereto at the Gowanus bay tenninal, 
Brooklyn, N. Y. It was awarded to the Fegles Construction Company, Ltd., 
of Minneapolis, Minn., being signed on May 3, 1921. Construction work 
began on May 11, 1921, The engineer's preliminary estimate was $1,912,- 
39a.47, the contractor's bid, $1,493,683.04. Tbe value of work done during 
the year is $4,100.00, total to date, the name. 

L. T. Howard, Assistant Engineer, is in charge. 

The contractor has erected offices, st<»«houses, shops SJid construction 
plant. The latter includes principally equipment for placing concrete. It 
is made up of two " Insley " towers, belt conveyors for moving gravel, con- 
crete materials, hoppers and mixers. 

To date, tbe contractor has excavated for the foundation for the west ccm- 
veyor tower and cut off the piles which had been driven under terminal con- 
tract No. 79 in that foundation. He has also laid a, wat«r main to the 
elevator site. This main will be required for the permanent water supply 
to the elevator but will be used temporarily by the cc»itoactor tor his water- 
supply during the construction period. Tbe placing of concrete in tbe grain 
elevator foni^tion is about to begin. 

Terminal Contract No. 112 

This contract was for furnishing industrial frei^t-handling traUers and 
stevedore freight-handling trucks for terminals in New York city. It was 
awarded to the Lansing Company, of New York city, being signed on Jtlly 
23, 1919. Tbe engineer's preliminary estimate was $9,420.00, the eoa- 
tractor's bid, S9,250.00. The value of work done during the year was $830.00. 
The contract was accepted on November 4, 1920, and tiie final account 
amounting to $9,250.00 was approved by the Canal Board November 4, 1920. 

The trailers and hand-trudcs had been delivered the previoQS y«ar. Dorfiig 
the current year they were painted and lettered. 
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Tarmmal Contract No, 110 

This contract is for furniBhiDg three-toa electric, semiportol revolving 
jib crBoe* oa B«Tge oanal terminaJa, two each at Oreenpoint and Wert 63d 
street, New York city. It wa« awarded to the Sbepord Electric Crane and 
Uoitt Co., of Uraitoui Fatla, N. Y., being aigned on Jamiarj IS, 1920. The 
engineer's preliminary estimate was $61,000.00, the contractor's bid, 966,- 
28U.00. The value of work done during the year ia $20,600.00, total to 
date, the ume. 

Uoraee Corbin, Aiaittont Engineer, i« in cliarge. 

The shop work oa the craneg waa completed by the close of the year and 
two of the cranes were delivered at the Weet 53d street terminal on June 28, 
1921. Ejection of these two cranes was Immediately started. 

Terminal Contract Xo. UT 

This oamtract was for furnishing batterj-cliarging motor-generator tetw, 
with Bwitchboaid panels for the Greenpoint and Uott llaven terminals. It 
was awarded to The Electric Products Co., of Cleveland, Ohio, being aigned 
on June ZO, ISIB. On August 6, 1919, it was owigned to Leonard Uorey of 
New York city, and thie assignment wag approved by the SufMrintendent of 
Public Works, September 3, 1910. The engineer's preliminary estimate was 
•7,800.00, the ciHitractor's bid, 96,202.52. The work was accepted August 18, 
1V20, and the final account, amounting to $6,202.62, was apiHoved by the 
Canal Board on the same date. 

The equipment provided by the above contract was delivered, exc^t for 
some qTcrl<»d relay coiU, during the previous year. Tie miasing parts were 
lost in shipment but tliey were replaced during the current year by the 
contractor and the work was accepted, as stated above. 

Neio Well for Water-Supplt/ — Hoffman Iiland State Quarantine Station 

Thia contract is for a new well for an additional water-snpply ejhteai for 
the State Quarantine station at Hoffman island. It was awarded to A. J. 
OonuoUy of Newark, N. J., b«ing signed on July 2, 1919, at CMitract [n-icos 
of «7.70 for each foot depth of well ( apnroximateiy 1,000 ft.) and $600.00 for 
transpcvting plant. Construction work began August 22, 1919. No pay- 
ment* for votk dcme were mode during the year. The totaJ amount of work 
dMM t« date ia «6,882.00. 

In the previous year ad 
year an additional depth of only 15 t 
met difBculties on two occasions. Last summer his toola became fast in the 
bottom of the hole and it was only after considerable effort that they oonld 
be removed. In the fall the drill bitt broke off in the welt at the screw oon^ 
nection to the aiigar stem and to date the contractor's efforts to fiEh out 
thia bitt have been unsuccessful. He only worked intermittently during the 
past year and his efforts to dear ithe obstruction out of the well were not 
considered to be thorough or efficient. No signs of a water supply were 
found at the present depth of the well. 

Becauae of the unsatisfactory progress and also because of the fact tht^ 
the Quarantine station has passed over to Federal control, the contractor 
was notified on March 6, 1^1, to discontinue any further work under tile 
contract. 

No final payment for the work done baa been prepared pending the 
removal of the drill bitt from the well and the removal of the contractor's 
plant from the island. 

Horace Corbin, Assistant Engineer, is in charge. 

E»otvating a Berth for the V. 8. S. Lancaster and RefUUng Around the Ship 

— Hoffman Ittand, State Quarantine Station, New York Harbor 

Under a letter ccntiact, dated November 8, 1920, the Healtli Officer of the 

Port awarded to P. Sanlord Rose, Inc., of Jersey City, the work of excavating 

a channel adjacMit to Hoffman island for berUting ihe S. 8. Lanea8t«r aad 
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refilling krouud the ship. The contract price waa b>«ed on a Ivittp mm of 
$13,500.00, conditionHl on a delay of not more than one day in bringing in 
and placing the ship in position. For each day of delay' in placing the ship, 
the contractor was paid an additional sum. of (600.00 per day. He work 
was performed dtiring the latter part of November, 1B20. The final payment 
amounted to $21,600.00, which included the lump sum price of 913,500.00 
and £8,000.00 for 13% daye delay at 9000.00 per day. 

E. W. Hale, Assistant Engineer, was in charge. 

The excavation and refilling was quickly performed by a 20- inch 
hydraulic dredge. Considerable delay was encountered in bringing !d fhe 
ship. On the way to her berth, she grounded, causing some delay uid when 
she reached the excavated slip, she was accidentally sunlc, causing in «J1 an 
extra delay of 13% days in placing the ship. 

In addition to the above, the Health Officer awarded a contract to C. 
Livingston Riker, Brooklyn, N. ¥., for building a small suspension bridge 
connecting Hoffman island and the " Lancaster." This bridge was buut 
during December, 1920, and Januarv, 1621. The contract price was ^MtO.OO. 
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MIDDLE DIVISION 



State of New Yoik, 

DBPAiTHEirr or Statb Eitraran arb SmTErmi, 

UiDDiJE DmsiOH 

Stbaotbb, N. Y., Jtajf 1, 1981. 

Hon. Fbahe M. Williams, BUtie Enginter aitd Surveyor, Albany, H, T.: 

Sir.— I Itave the honor of submitting herewith mj annuftl report ma Divis- 
ion Engineer of the Middle Diviaion of the New York State cAn»lB for Uie 
fiscal year ended June 30, 1921. 

Ae the Bar^ canal has been complet«d on thia divialon, our engineering 
force hag been oonsiderabty reduced. The men have been emploTed in looking 
after the neccBuxy maintenance work, tile terminal contra«ta and special 
ai^Topriation work. Tliej have also been employed in making surveys and 
estimates for nicessary repain, proposed new and special work, aa well as 
surveys, maps and reports on claims, and the location and mapping of the 
blue lines of old canal lands preparatory to abandonment. 

It is very gratifying to be able to report that on Jnne 14th and 15th 
the Interwatenrays Navigation Company's boat No. 101, the largest frei^t 
barge that has yet used the canal, being 250 feet long, 38 feet beun and 
drawing nine and one-half feet of water, passed Ehroogh the division withont 
trouble. 

Permit me again to call attention to the condition of the concrete in 
some of the barge canal structures, as detailed in my report for 1900. Noth- 
ing has been done dnring the past year toward the repairs soggeated. 
At this time, I wish to call attention to the erosion of the shale rock on the 
upper side of the east end of Delta dam. The shale haa been eroded for about 
30 feet along the face of the dam, and 30 feet wide at the original shore linCh 
The amount of the erosion would shout equal that of a pyramid 30 feet 
high, with a base 30 feet square^ or about 300 cubic yards. Thia shMild be 
Itt^-HUed and heavily rip-rapped, before the erosion gets to the end of 
the dam. 

la my report for 1920, attention was caUed to the unsafe condition of 
the h^hwsy bridges ov«r tb« canals and feedera on tiiis division. Dnrii^ lAe 
year we have nwde a careful survey of all the bridges over the old Erie, 
Black River, Oswego and Csyuga and Seneca canals. The survey was fol- 
lowed by a report on the condition, safe-carrying capacity of each structure 
and nature of repairs needed. I am pleased to report that since the opening 
of navigation ma.»y of the bridges have been replanked, and that other 
repairs are being made. 

During the spring freshet of I02>1, a bad break occorred through the easterly 
bank of the Lebanon feeder, about two miles soatik of Hamilton vLlllage. No 
damage was done aside from the loss of the feeder banks and the covering of a 
few acres of farm land with mnd. As soon as conditions would permit, the 
break was repaired. 

Under chapter 744, Lews of 1920. the city of Utica has constructed' a 
double culvert, with a total area of 46.10 square feet, from about 60 feet 
west of Hotel street to a pomt about 50 feet east of John street, filled in th« 
canal, removed Hotel and John street bri^pg, and is now moving Oeneaee 
street bridge. 
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Attention ia 4gkin called to th6 necesaitj of controlling the spttA of bokta 
tIirou;;h the land aeclioiiH of the Barge canal. Between New London ana 
Lock No. 21 the embankment linve tht wkter line ii badly eroded, ao thftt 
in plaoe» but two or three feet of the origin^ top width Temaine. But for 
the timelj action of one of our aaeiitant engineers, there would hare been 
a bad break on this section during the I&tt vpring freahet. To prevent the 
posftiblHtj of such an accident in the future, it it auggeated thnt the bknka 
he restored to their original height and width, and that the west guard gate 
at Rome be lowered at the close of navigation and remain closed until tlie 
opening of the canaJ the following spring. 

The canal prism in the vicini^ of Wood creek dam, betow lock No. 22, is 
badly niled each year nitli sand carried in by Wood creek. This sand haa 
been removed by hydraulic dredges, until the available spoil areas adjacent to 
the canal are about filled. It has been proposed to construct a settling basin 
on Wood creek about opposite and to the north of lock No. 22, from which the 
sand could be removed liefore it reaches the canal. A. survey, study and 
estimate of excavation for «nch a basin have been made. 

The appended re]>ort under special appropriations and those of Senior 
Assistant Engineer E. J. Betiy on the Erie canal, and H. C. Smith on the 
Cayuga and Seneca canal give in detail the work that has Ijeen done on the 
division during the year. 

Permit me to thank you and your deputies for your confidence and advice 
in cari^ing out the work on the Division and to commend my asBiatante 
for their loyalty and co'operation. 

Respectfully submitted, 

GUY MOimTON, 

DMtioit BngUtem. 



APPENDED REPORTS— MIDDLE DIVISION 



Special Appbo^wations 
Construction of an BigM Foot Pipe CuUiert utxfer the Barge Canal at Rome, 

N. ¥., to Pmrnish Water to the Section of the Erie Oanal betteten Romt 

and Utica 

(CbairtCT U«. L&wi at 191B.) 

This contract was awarded to Scott BrotlierB, being Bigtied on June fl, 
ISIX. The engineer's preliminary estimate was S4S,S11.20. the contractor')' 
bid, $48,731.20. By ». supplementary agreement dated October, 1920, to 
provide for certain changes the contract price wag increased by $3,933.74. 

Foster B, Crocker, AssiBtant Engineer, waa in charge. 

This contract was completeJ and accepted in September, 1920, and the final 
account amounting to $S0,SB4.B4 was approved by the Canal Board Novembw 
4, 1920. 

Conetruction of a Dam, Oatehoute, R«»enioir tmd Appurtenancea for the 

Marcy Division of the Utica State Hoepital at Maroy, N. Y. 

(Chapter 138, Laws of IBIT : cbapter 17T, Laws of 1919; chapter IM. Laws of 1*20.) 

This woric was divided into four contracts as follows: Nob. 64S3, 6612, 

6034 and GS49. L. Bartlett, A«sietant Engineer, hag been in charge of theM 

contracts. 

Contraat No. 6463. For preparing the Bub-'grade of a spur track fra: the 
Utica State Hogpital at Marcy. This contract was completed la«t year. 

Contract No. 6512. For the construction of a dam reservoir and 
appurtenances for the Marcy Division of the Utica State Ho^iitaJ alt 
Marcy, N, Y. 

This contract was awarded to Scott BrotherB, being signed on Sent«inber 
30, 1919. The engineer's preliminary estimate was $177,228.00, the con- 
tractor's bid, $1B8,914.40. Work was started on. November 13, 101»: During 
the fiscal year the clearing and grubbing of the reservoir site was completed. 
Sock excavation for the dam foundation was completed and the concrete 
dam and gate-house finished. With the exception of a few minor itenis this 
contract is completed. The value of the worK done during the fiscal year is 
$124,950,00. The total value of work done to date is $146,000.00. 

Contract No. 0634. For the constniction of a drainage system for State 
lands at the Marcy division of the Utjca State Hospital at Marcv. N. Y. 

This contract wae awarded to Scott Brothers, being signed July 28, 1920. 
The engineer's preliminary estimate was $10,564.00, the contractor's Wd, 
$20,077.00. Work was started in Novembpr, 1920, aiid was finished Dec«nber 
29, 1920. The final account amounting to $1S,9S3.60 was forwarded to the 
Albany office on February 14, 1B21. 

Contract No. 0649. For the construrfion of a mechanical gravity filtra- 
tion plant and pumping station with buildings, reservoir, pipe line and appur- 
tenances for the Marcy division of the Utica State Hospital at Marcy. 

This contract was awarded to Scott Brothers, being signed September I. 
1920, The engineer's prelirainarv estimate waB $153,450.00, the contractors* 
bid, $164,666.00. Work was started on September 14, 1020, excavating the 
clear wafer reservoir to rock foundation and on trenches for the 12-inch 
supply pipe and also the waste and sewer pipes. Work was closed down froin 
December 16, 1920. to January 27, 1921. 

On April S, 1921, the concrete foundation of the pumping station was 
[51 i 



63 Kepobt of State Ehqiitxeii 

■ttftcd. Brick vork was stiiTted on June 3, 1021. The pmnp and flltar 
house luperHtructnre is 40 per cent completed. The mechanicBl gravity 
fitter equipment is SO per cent installed, plumbing is 60 per cent finished 
and 62 per cent of the electrical transmission Hue conduit has been conmleted. 
The amount ol work done duriofi the fiscal Tear and the total to date is 
991,660.00. 

Conglrvction of a concrete pavement for the ntio» State Boipital at 

mica, N. Y. 

(Chapter 177, Utwg of IMS.) 

This contract was airarded to Harry W. Roberta t Co., being aigned Julj 

22. 1020. The engineer's preliminary estimate was (T ,066.70, Uie coatractora' 

bid, $7,250.50. ThiB contract was completed in August, 1020, and the final 

account amounting to S7 ,336.97 was rendered for payment on August 30, 1020. 

L. Bsj-tlett. Assistant Engineer. wa» in charge. 

Conatrviction of a concrete pavement for the TJtica State Hospital at 

Utica, N. T. 

(Chapter iSB, IJiwa ot 1B».) 

This contract was let to Harry W. Roberts t Co., being signed June 28, 

1021, The engineer's preliminary estimate was $6,900.00, the contractor's 

bid, $7,021.00, Contract work not yet started. 

Land ABANDonmsr and Sttbtkyb 

(Cbapter ZW, Laws of 1916; chapter fil. Laws oT 1B17,) 
Surveys have been made and maps prepared for the abandonment of the 
old Erie, Oswego and Cayuga and Seneca canals and all State lands adjacent 
thereto, all according to rules and regulations laid' down by the Commis- 
sioners of the Land Office, at the following locations: 
Erie canal, at railroad crossings. Borne 
Erie canal. Western Inland Lock Navigation Co., Rome 
Erie canal, at Solvay Process Co.'s lands, Solvay 

Erie canal, at railroad crossings at Jordan, Weedsport and Port Byron 
Obw^IO canal, at railroad croBsings near Liverpool 

Special Stjstetb 

During the year the following surveys were made and maps and r^orts 
prepared to accompany them: 

Survey for Barge canal terminal at Watklns. 

Survey for construction of concret* pavwnents for Utica State Hospital 
at Utica, N, T. 

Survey for proposed dredging channel of Keoka lake outlet, 

Survey for proposed improvement of Limestone'' creek at Fayetteville. 

Survey for proposed concrete spillway in the river dyke below Lock 3, at 
Fulton, N. Y. 

Survey locating spur track from D., L, & W. E. R. track to Syracuse 
terminal freight-house. 

Survey for bridge over Cayuga and Seneca canal at Virginia street, 
Waterloo. 

Assisted in making survey for Hastings drainage project. 

Survey for improving Oneida feeder at Oneida. 

Surveys for and investigations of grants of lands under water at Geneva, 
Cayuza, Aurora, Cape Vincent, Alexandria bay and Ogdenshnrg. 

Survey for proposed settling haein and dams in Wood creek near the East 
end of Barge canal contract No. 4. 
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Cocvr c» Cuius 
lu addition to the work tuiuUlj requiftd by the Sap«riiit«iideiit cd PuUic 
Works in connection with ordinary repairs, * large unaunt of eurve; work 
and mapping has been made of property allegM to have been damaged 
through negligence on the part of the State, rq;>orts made and data properly 
arranged for the Court of Claims and the Attorney- General. A large amount 
of time is spent by the engineers as witnesses for the Slate on IoimI claims 
during the se«sione of the court. * 

BLTnC Lim SUBVXTB 

(Chapter ITl, Lawa of 19U.) 

The law provides for Hurveys, field uotea and mannacript maps affecting 
various canals and canal lands. 

One field paity started work uii tiie Krie taiial at New London, on Derem- 
ber 13, 1920, and one party on the Oswego canal at Syracuse on January 6, 
1921, establishing and monumenting the State's right of way along these 
canals. These parties worked intermitt«itly on blue line, being called upon 
to perform other work as needed. Blue line points are monumented with 
iron rods, % inch in diameter and 3 feet long. Bed line pointa are monu- 
mented with reinforced conerete monnmenta, 8 inchea in diameter anid i% 
feet long, with metal tablets imbedded in the tops lowing station, angle 
point and offset distance, if any. 

The following work was completed during the fiscal year ended June 30, 
1921. 

Erie Canal 

Bed and blue lines were established and mraiuiDent«d from a point % mile 
weet of Mew London Boad bri^^e to Duobartou, a distance c^ 4.B2 mile*. 
Map of this territory to a scale of 1 inch = 100 feet is 40 per cent plotted. 

Otwego Canal 

On the section extending from the north city line of Syracuse to Mud 
Lock, topography was taken from a base line previously laid down. Bed 
line was located on the ground. Bed line computations are 90 per cent 
completed. Blue line computations are 50 p^ cent ccanpleted. All topography 
is plotted on map to a scale of 1 inch =^100 feet. Bied and blue Imes have 
also been plottMl as far as computations were completed and checked. 
Length of section is 5 miles. Work was started January 5, 1!)21. 

Bied and blue lines have been established and monumented from Three 
Rivers northerly to the south line of the village of Phoenix and tradngs 
on standard sised sheets are 90 per cent completed. 

From Three Bivers, southerly to Uud lock, a distMice of T.35 miles, the 
red line has been eetabliehed and 80 per cent monument«d. The blue line 
has been established from a point about 1.& miles south of Belgium to Mud 
lock. Topography aa this section is '10 per cent completed and map to a 
scale of 1 inch^ 100 feet is 15 per cent plotted. 

On the section from Mud lode to Baldwlnavllle, a distance of about 6.9 
miles, red and blue lines have been established and SO per cent monumented. 
Topography is 50 per cent completed and red and blue lines plotted for a 
distance of 5.3 miles. 

Cayuga and Seneoa Canal 

Blue line maps on standard sized sheets, comprising the territory between 
Mtaitezuma and Cayuga lake and also from Mud look to Demont's bridge, 
have been completed and forwarded to the Albany office. 

Blue line maps on standard sized sheets and extendii^ through the village 
of Waterloo from Beed street to Gorham street, have been cMupIeted. These 
maps were approved by the Canal Board on Decemb^ 15, 1920. 
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In connection with our general eiipn«eT)iig work on thla Divuion, our 
engineer* h»ve been activet; engagnl in uaisting th» deparUnent of Um 
Super int«a<)Mit of Public Works m^ing lurVeje, sweeping channel, locating 
nikvigation buoye and doing general maintenance work. 

On April 28, 192U, the ^Superintendent of Public Works eatcTBd into an 
agreement with the Mohawk Dredge ,and DocJc Company to remove baia 
formed in the Barge Canal prism near ijjivan Beach. A hjdraulic dredge 
started work on June 6 and Onifthed on August 31, 1820. About ^,200 cuUo 
yardi of material waa removed from the channel during this period. 

During the early spring of 1921, before the opening of navigation, the 
prism of the barge canal was swept over the mtire Middle Division. This 
sweeping diaclosed the fact that a large amount of material had been carried 
into the priaro from Wood creek, over the Wood creek dam on Barge canftl 
contract No. 4. A hydraulic dredge was set to work removing this material 
on April 27, 1021, and wmptett^ the work in June, 1S21. 21,000 cuUg 
yarda of uialerial uhh leiiiuwil Sr(»o the privm. TliiH witli what was 
reauned last eeason makex a total of aliout 113,1)00 cubic yards removed during 

Caral and TbrmihjU. CoRBiBTTcnon Wobk 
Senior Asristaut Engineer Edward J. Berry reports: 

Terminal Oontraot No. 28-A — Cleveland 

This ctmtract is for protecting the breakwaters at the Cleveland terminal. 
It was awarded to Eugene Dawley, being signed an February 7, 1020. The 
Engineer'a preliminarf estimate was C1.1,3fiO.OO, the contractor's bid, fl3,- 
260.00. The contract price, as modified by alteration No. 1, is $14,072.00. 
The object of the alteration is to provide for placing rip-rap on tiie eoatwly 
side of tlie west breakwater. The ice, during ttie winter of 1016 and 191V, 
forced the ccHicrete top of the west breakwater beyond the vertical face of tlu 
crib and in some c&aes has torn loose the top timbers of the crib. In ocder 
to prevent a recurrence of this, it is deemed advisable to place rip-rap at 
the easterly side of tlie breaicwater. 

Work on this contract was started on February 20, 1920. During this 
fiscal year, 260 cubic yards of stone (ill waa placed at the went brea^rater 
and 1,315 cubic yards at the ea^ breakwater. 495 cubic yards of rip-rap 
waa placed at the west breakwater and 034 cubic yards at the east tn'oak- 
water. The west pier is now completed and the east pier is 78 per ceat 
finished. The amount of work done during the year was t7,2T0.00, and the 
toUl work done to date is S9,880.0O. 

ConlToot No. 205 
This contract ia for conatructing a concrete spillway in the river dike 
below lock No. a, Fulton. It was awarded to Scott Brothers, being signed 
March 30, 1921. The engineer's preliminary estimate was 944,262.40 and 
the contractor's bid, S47 ,930.90. Work was started on June 13. 1921, building 
coffer-dama, and abount 360 lineal feet has been built to date. 

Terminal Contract No. 80 
Tbis contract is for contrncting concrete foundation piers tor the prc^raaed 
grain elevator on the barge canal terminal pier at Oswego, county of Onngo. 
It waa awarded to Brown & Lowe & Law Brothers, being signed Novembn* 
9, 1920. The engineer's preliminary estimate was ¥191,482.00, the oou* 
tractors' bid. 9336,412.00. The contract price as modified by alt«fatl<» No. 
1 is $211,766.00. The objects of thin alteration are to keef) the cost of tlw 
contruction of the foundation piers for the proposed grain elevator withifl 
the available fund of about $200,000.00 as provided by the contract, and to 
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provide for raising the elevation of the tops of ceTtalD pieia two f«rt to 
elevation 247. 

In order to keep within the anilabk fund* for thi« work, And in aceord- 
ance with the contrart, the oontractor hai been directed to ooiutnict oalj 
the ten smitlierly rows of piers, together with piers 115 to IIB incluBive. In 
order to facilitate the construction of tbe elerator, H wk* decowd kdrinlite 
to raise the elevation of the following piere two feet: Pieri 9 to 19 inoln^TC, 
la to 22 inclusive, 52 bo 56 inclusive, 69, 60, OS to 72 inclusive, 7&, 76, S4 to 
9a inclusive, and 100 to lOS inclusive. This is due to the fact that the 
waters of lake Ontario, during the pMriod of construction, stand at about 
elevation 247.0. These pniposed changes derreme tlie cost of the ciintinct 
work by 9124,656.00. 

Work wftB stsrted in November, 1920, and to date nine contrete foundstion 
piere eo-inch in diameter, and eight pUae each 64-iDch in diameter have 
' been constructed. The 00-inch plera are numbers 14 to 22 inelucive, and the 
54-inch piers are numbers 66, 60, 00. 74, 76, 7fl, 01 and 92. 

Excavation has been cionpleted to elevation 247.0 as far as the seventh 
cross row of piers from the south end. The value of work done during the 
fiscal year and the total to date is 966,120.00. 



Senior Assistant Engineer H. C. Smith reports: 
Contraot T 
This contract is for extending the core wall and other work at the north 
end of dam No. 2, Seneca. Falls. It was awarded to Kennedy and Scullen 
Constructiim Co., Inc., being signed on January 20, 1910. Construetion work 
began March U, IHIO. The engineer's preliminary estimale waM $22,904.00, 
the contractors' bid, 92£,3O0.eO. Ezcesa "drilling holes" to the value of 
93,000.00 has been authorized by the Canal Board. The value of work dons 
during the past fiscal year is 9913.60; tot«l done to date 916,483.60. The 
amount paid on extra work orders during the past year is 93,020.09, total 
to daU 93,237,30. 

Contract W 

This contract was for excavating material and placing a fill along the 
river bed above the dam at Seneca Falls. 

It was awarded to James B. Anglim, lieing signed on March 6, 1021. 
Construction work liegan March 10, 1921. The engineer's preliminary esti- 
mate was S7 ,545.00; the contractor's bid was $2.06.5.20. Excess " encavu. 
tion " to the value of 91,224.00 heus been authorised by the Oanal Board, 
of which only 9!>87.36 was done and paid for. Tlie value of the work done 
during the fiscal year is 93,962.60; total done to date 93,9S2.56. The work 
was accepted June 15. 1921, and the final account amounting (o $3,062.50 was 
approved by the Canal Board June IS, 1021. The amount paid on estra work 
orders during the year is 9608.33, total to date 9G08.33. 
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Dbpabtheft op Stai« Eboiiteeb akd Sustetob — Wkbtkbw Division 

EooHMTKB, N. Y., J^ty 1, 1921. 

Hon. Fb&nk M. W1U.IAM8, State Engineer and Surveyor, Aidant/, S. 7.: 

Sir. — I hsTe the honor of eubmitting herewith raj report for the flscal 
year ended jQoe 30, 1921, as DivimoD Sngineer of the Western Divimon. 

With the acceptance by the Canal Board during the past year of dght 
Barge canal contracts, the active construction of the improved waterway 
throi^b the Western SivlBion haa been brought to a cloee. On June 30, 
1921, the only Barge canal construction under contract is excavation in the 
QMi«eee river south of Elmwood avenue. This work is practically complete 
and acceptance will be recommended within a few days. 

The contracts ternunated eince the dosing of the 1920 report have been 
almost entirely of the nature of "unfinished business"; that is, tb«y bave 
comprised the completion of conetruction previously under contract, bat 
which, on account of conditions brought on by the war, had' been canceled 
before the work originally contemplated had been completed. Before tiie 
cancellation of these original contracts, the construction bad progressed to 
a atage which permitted the navigation of boats of full depth and beam. 

The contracts completed during the year have not been huge in unount 
as compared to the average contract for construction of the canal, but frinn 
their nature, the percentage of engineering required in supervision, inspection 
and coniqiutati<» has been above the average. There still remains some work 
to be done in computing the final estimates for these contracts. 

Details of the various structures will be found in the portfolio of plans 
published as a supplement to the StAte Engineer's report for 1920; and 
descriptions of the construction vrill be found in previous reports, supple- 
mented by attached reports of Senior Assi«tant Engineers, covering the 
conetruction of this year. 

It may be of interest, in connection with the closing of actual canal 
construction, to note a few of the salient features found in the Western 
Division. The total length, from the SeneC^k—Wsyne county line to Govern- 
ment waters at Main- Webster street, Tonawanda, \e approximately 13B 
miles, exclusive of the Rochester harbor approach, whirli ndds three anil 
one-quarter miles. Of this total length, 02 per cent follows the alignment of 
the old Erie canal. Through the principal part of this division, the cross- 
section is typical land -line, with seventy-five foot bottom width and flat 
sloping sides. Four and two-thirds miles are in rock cut, with approxi- 
mately vertical sides and ninety-four foot bottom width. Ten and one-half 
miles, including the Rocheater harbor, consists of canalised river section, 
having a channel width of 100 feet or more. The balance of the distance is 
within the limits of structures and channel width varies, in sections where 
the sides are retaining walls, from forty-five feet through, the locke to a 
maximum of nearly 400 feet in Medina. In the passage through the 
diviHion there is a drop of rome 180 feet. This in partly overcome by two 
tandem locks at Lockport, where l>oats are lowered from 1.6 feet below tiie 
Niagara river level to 2.?> feet above the Qenesee river level, a distance of 
forty-nine and one-tenth feet. The balance of the fall is distributed through 
159] 
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eight locks, located between the Ueneaee river croa«ng at Bochestcr nnd a 
point two and one'third milea east of Clyde. Guara, or aaergency gat«B, are 
provided at eleven points, digtribntcd through the long leveto. In addition 
to these, on each side of tlie tiettesee river are two guard gates spaced the 
standard length of lock and connected by gravity aectltnis of masonry walls, 
so that each pair of gates can be operated as a locli, permitting the passage 
of boats during stages when the Oeneeee river may be in flood and at an 
elevetion making necessary the closing of the guard-gates. The Iroodeqaoit 
creek croeaing, where the canal Is carried on a fill having a maxiniiun height 
of seventy feet below the top of canal bank, required special treatment. A. 
concrete trough, with inspection tunnels through the side walls, wag designed. 
This has proved very satisfactory and the trough idea, in somewhat 
modified form, has been applieJ tu other sections ^ — -a ttttat of about 7,40f> 
feet having been constructed in the divieitm. Between the Genesee river and 
Irondetjuoit creek thp canal cuts through a ridge, the maxiruim depth of 
cut being sixty-six feet. Within the diviiion are 122 highway bridges 
Hpanning the canal, of which seventeen are of the lift type. One of the 
north and sonth highways between Medina and Holley passes through a 
culvert under the rsnal prism. This is the only point in the improved 
canal system where such a method of highway and canal crossing is now 
employed, although it was not an unusual type of crossing for the old canal. 
The canal ia qianned by twNity-eight railroad bridges, 'Rieee are all of the 
fbced type, except one in the city of Tonawanda. In the Geneeee Valley park 
at Rochester, three reinforced concrete arch-type foot-'bridges have been 
built to span the canal, and two drive-bridges of a similar type of construc- 
tion over Red creek, a. tributary of the canal within the park limits, into 
which the pool sets back. Water levels along the canal are controlled by 
three dams, two being of masonry gravity section, with standard Taintor 
gates, in addition to an overflow spillway, and one in the city of Rochester, 
which controls the Genesee river crossing, of the movable type. This dam is 
divided into two unite, one, of 240 foot length — being the Mohawk river 
type^and the other consisting of two fifty-four foot long hyilraulically 
controlled sector gat«s. 

Construction for the further extension of the terminal facilities at 
Rochester and RuiTalo have been under way during the year. The terminal 
construction in these two cities has been thus far divided into twenty-six 
contracts, twelve of these beinfr active during the period covered bv this 
report. Six of them were awarded during the year sjid five accepted by the 
Canal Board as satisfactorily completed. Harbor and terminal facilities in 
both of these cities were available <luring the season of 1920 and the con- 
structicm now under way is being carried on in a manner not to interfere 
with their use. Plans are now in progress for the additional equipmoit 
which is contemplated in the ultimate development. 

The construction of a bridge over Che Cuba reservoir outlet, on the Cuba- 
Olean highway, provided under chapter 837, Laws of 1919; has been com- 
pleted during the year. This was the only construction, outside of Barge 
canal and terminal work, under the direct supervision of the Western 
Division. 

Final estimate was prepared and audit of cost was made for work dme in 
the improvement of the Chadakoin river (Chautauqua lake outlet), under 
chapter 75R, Laws of 1913 and amendatory laws, during the previous fiscal 
year: but it was not until June 1, 1921, that final settlement, under the 
provisions of chapter 585, Ijiws of 1918, was approved by the Canal Board. 

I>nring the year we have been called upon for engineering advice in con- 
nection with a water supply for the Gowanda State Hospital; Uie construc- 
tion of a retaining wall along Kishaqna creek at Craig Colony, Sonyea; 
the condition of structures and safety of natural features within the limits 
of the State Reservation at Nit^ora Falls and surv^s of the proposed 
Allegany ^tate park in Cattaraugus county. 

Applications for grants of lands under waters of the Niagara tiver Imve 
required surveys and the preparation of twenty tracings. 
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TIm work of retraeii^t tind mapping tbe M-calkd "Bine Line," or limits 
of State-owned lands along tbe Erie canal, ha« been continued with TKfylAg 
foreea. Map« for tbe portion of the canal east of Rochester and for the 
portion between tbe junction with tbe improved canal at Tonawanda and the 
Buffalo citj line are now finished. The maps of the canal within the limits 
of the city of BuffaJo are more than half done. Some Hork ban been done in 
preparing maps for the section hetween Rochester and Tonawand'a, hut as 
the improved canal follows the location of the old £rie through almost the 
entire distance, making necessary the retention of the lands by tbe State, 
there is not the necessity for completing the Blue line maps and work on 
these IB, from time to time, being euapended as work requiring immediate 
attention arises. 

Pursuant to a concurrent resolution of the Legislature, surveys have been 
made to retrace the limits of State-owned lauds along Elticott cre^, in the 
city Ci Tonawanda. from a point opposite the International Itailroad Com- 
pany rapid transit line, to the mouth of the creek. Maps have been prepared 
of tills portion of the I'teck and tlie lines estnl'lished by Lhe biirvey indicated 
on the same. 

During the year we have been called upon to make inspections and reports 
Art to wlietber coiidilinnh enilKxIicil in old p'unts of lands have been com- 
plied with, and further, as to whether there are encroachments on adjacent 
State-owned lands. 

The construction features of the railroad crossings of the canal have been 
completed except tor the removal nt' the )ii'iilj;e niliaoenl to Mitin-U'elistei 
street, Tonawanda, which carries the Falls branch of the New York Central 
railroad. A new bridge, together with track elevation through Tonawanda 
over which traffic on the Falls branch will pa^, has lieen completed, but 
there has been a decided delay in connection with grade crossings in North 
Tonawanda. The old railroad biidge is an ohslnu-tiim tu na.vii>atiiHi and 
the necessity of its removal should be urged upon the railroad company. 

Ouha-Otean Bighway Bridge 
(Chapter 837, laws of IMS) 

This contract provides for the construction of a through plate-girder bridge 
over the Cuba reservoir spillway on the line of the Cuba-Olean highway 
in the town of Cuba. It was awarded to John B. Smith, being signed on 
November 22, 1919. Construction work b^an April 1, 1S20. The engineer's 
preliminary estimate was 821,560.00, the contractor's bid, $19,906.00. The 
value of work done during the year is 912,194.26, total to date, ^17,943.92. 
The work was accepted December I, 1920, and the final account, amounting to 
¥17,943.92, was approval \iy the Canal Board Febnury 2, 1921. 

O. J. Fierce, Junior Assistant Engineer, was in charge. 

The work during the year comprised the construction of abutments and 
approaches, placing concrete pavement thereon, also the erection of the 
superstructure and placing of a concrete floor. A supplemental agreement 
authorised by resolution of the Canal Board NovnnbeT 22, iai9, provided 
for manipulating and compacting materials in the approaches and for 
decreasing the amoimt of wooden sheet piling. It increased the cost by 
9220.00. 



The Held and construction work is under the supervision of three Senior 
Assistant Engineers — Mr. A. £. Steere, in charge of the eastern end of the 
division; Mr. B. £. Failing, of the western end of the division and Mr. A. R. 
Morse, of the construction at the Genesee river crossing, t«^ther with the 
Rochester harbor and t«rmiiial. Blue line surveys have beiHi under the 
supervision of Senior Assistant Engineer L. S. Eulburd. Senior Assistant 
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Ei^ineer W. O. Wildes hu mctod u prinoipAl udatut to Uw DiTWon 



At the BArge cajial and tenninftl construction ia being brongltt to a cloae, 
the engineering torces liave been rednced. The nnmber of empkiyeeB in the 
Wettern Division has decreued from elghtf-one on June 30, 1B20, to fifty- 
two on June 30, 1021. The field offlce at Tonawanda haa been cloMd and 
records trantterred to the nwideocj office at Buffalo, rhia office is now 
located on the second floor of the headhonoe on pier No. 1 of the Erie basin. 

I have received the loyal support uf the employees assigned to this divisitm, 
for which 1 wi*h to esprets ukj appreciation, and in behalf of the enqtloyeea 
of the Western Division 1 wish to thank you and your deputies for Uw 
Bidvice and co-operation which have uniformly been extended to us. 

Detailed reports of the Senior Assistant Engineers in charge of the resi- 
dencicB int« which the division is divided, together with tabulations sbowiog 
financial statements and disbursements, are appeoded. In the Senior Assist- 
ant Engineers' reports will be found deacriptiona of the Barge canal and 
terminal work done during the year. 

Respectfully submitted, 

L. C. HULBUKD, 

Divi*io» B»ffi»ter. 



APPENDED REPORTS— WESTERN DIVISION 



Blue Lim SiraTBTs 
Senior Auiit&iit Engineer L. 8. Holburd reporti: 

Mounted maps and tracings of standard size to a scale of one inch equals 
100 feet )uiv« been made showing the blue line of the Erie csnal from the 
east bounds of Monroe county to Kings Bend, west of Pittsford. This ccm- 
pletes the blue tine maps miich are being made under chapter 199, Laws 
of 1910, from the east end of the Western Division, at the Wayne-Seneca 
county line, westerly to South Greece, u short distaiiee west of Bochester. 
Also in the extmne western end of the division, there have been completed 
(luring the past year the blue line mapx along the Erie canal from Tonawanda 
to the city of Buffalo. 

A summary of the completed maps in the Western Division is as follows: 

South line of Wayne county into the village of Lyons; village of I<y<Hi8 
to weet line of Wayne county; west line of Wayne county to Kinin Bend; 
Kings Bend to vicinity of Rochester; city of Rochester; city of Bochester 
{Genesee feeder) ; vicinity of lock No. 63; west of city of Rochester to South 
Greece; State ditches at North Tonawanda; State ditches at Tonawanda; 
Erie canal at Tonawanda; Erie canal from Tonawanda to city of Buffalo. 

The blue line maps of the Erie canal from the village of Lyims to the 
west line of Wayne county were approved by the Canal Board on January 
19, 1921. 

The blue line mape in this division which have been t^proved by the 
Canal Board include all of the Erie canal in Wayne county; in Monroe county 
from Kings bend to SouUi Greece thrDU4;h the dty of Rochester; the State 
ditches at Tonawanda and North Tonawanda and one sheet ol the Erie canal 
lands in the city of Tonawanda. 

The preparation of maps west of Rochester is in progress and for a dis- 
tance of about ten mllee westerly from South Greece the maps are now in 
various stages of cMnpletion. A field party wax employed in the spring ot 
1921 in locating blue line points in the vicinity of Falrport. The location 
of the bine line at certain places in the city of Rochester has been (ineHti<Hied 
in court proceedings for determining the exact boundary of abutting lands. 
Considerable time has hten spent in searching the records of the diviidon 
office and collecting evidence for refuting questions raised as to the location 
of the blue line on maips prepared in IGIT. 



Bmi CiWAL, RESiDEiror No. 8 
Senior Aniatant Engineer A. E. Steere reports: 

tbe active construction work on this residency has cmnprised contract No, 
198. In conjunction with construction work, various reports were made on 
claims arising on account of overflowage, seepage from canal banks, etc. The 
canal prism was swept tJirough Wayne county for the purpose ot detecting 
obstructions to navigatlim. 

Otmtract No. 198 

I contract is for constructing the substructure, 
iches of a highway bridge across the Barge cans 
Lyons. It was awarded to Lupfer & Hetnick of Buffalo, ] 
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August 25, IBle. Conitrnctlon work begma August 27, 1919. The enginew'a 
pretimmary e^tinmle was $50,482.10, the itHi tractor's hid, ^4,1M.TU. The 
value of work dune duriog the year i« >12,e44.62, toUl to dat«, ^»,34G.92. 
l^ie work way accepted Norember IT, 1020, and the final account, amounting 
to $39,340.62, wag approved hj the CanaL Board February 2, 1921. 

F. W. Uadigan, AMiitant Engineer, waa in charge. 

The work during the year comprised excavation from borrow-pits by steam- 
eliovel for proi^unng embankment material for road approaches, completion 
of atone paving on the alopee at the north and aoutji abutmenta, placing 
gravel lining on roadway, completion of gvard-fence on approwbei and paint- 
ing of Buperetructure. 

Erie Cahal, Residenct No. 9 
Bcnior AeBiBtant Engineer A. E. StMre reporte: 

The active ronstruction work' under my direction on this reiidency haa com- 
prised the following eontraclB: Noh. 180 and IBO. In conjunction with, con- 
etmction work, variniia reports were made on iJatmH arixing <m aeoonnt ot 
seepage from canal hanks. Topographic aiirveys were made over farm lande 
for the pnrpofe of making studies for the druinage of afTected lands. 

The canal prism waa swept through Monroe county for the purpose of 
detecting obstmctionB to navigation. Reports and estimate* were made of 
conditions as found. 

Ccntraet So. 1B9 

This contract is for completing the prism excavation between Fairport 
and King's Bend. It was awarded to Lathrop, Shea and Henwood Co., 
ijeing aiKned on Deiemher 6, 1910. Construction work began December 30, 
1919. The engineer's preliminary estimate was $34,000.00, the contractor's 
bid, 930,260.00. The contract price as modified by alteration No. 1 is $19,- 
5SO.O0. There was no work done during the year, total to date, $18,541.84. 
The work was accepted September 3, 192€, and the final account, amounting 
to $18,561.84, was approved by the Canal Board November 4, 1920. 

1). E, Bellows, Aesistant Engineer, wb» in charge. 

Alteration No. 1, approved by resolution of Canal Board August 4, 1920, 
provides for eliminating the remaining excavation found unnecessary. It 
decreases the contract price t? $10,080.00. 

Contract Tio. IW) 

This contract is for completing the canal prism frmi Kings Bend to the 
Lehigh Valley Hailroad crossing at Rochester, length 5.13 miles. It was 
awarded to the Empire Engineering Co., being sigoed on March 20, 1919. 
Construction work began March 17, 1919. The engineer's preliminary esti- 
mate was $284,752.50, the contractor's bid, $245,191.00. The contract price 
as modified by alteration No. I is $249,079.00. Exicess vitrified pipe to tJie 
value of $180.00 has been authorised by the Canal Board. The value of 
work done during the year is $12,413.19, total done to date, $226,474.00. The 
work was accepted November 4, 1920, with the provision that $10,000.00 be 
held for completing certain portions thereof. The final account is being 
prepared. 

D. M. Miner, Junior Assistant Engineer, is in charge. 

Excavation in the guard-lock chamber, aJao in tSs bottimi and on the 
slope back of the south wall of the guard-lock, was carried on by the derridc- 
boat " Giant " and by scows. Wash-wall was brought in by scows fnan 
rock excavated in the river above Elmwood avenue, under contract No. 181, 
deposited at the foot of and on the prism slope, and cast roughly into place 
by means of a derrick-boat. The wash-wall deposited above water line was 
trinMned by a force of men to approximate dimensions. 

The drainage ditches and incidental work above the wat»r line were carriad 
on to completion during the first week in S^touber, and aubae^ent to tJiat 
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time tbe coutraDtm'H forces were eagaged in removing plant and cleaning 
up the site. 

The remaining work below water line comprising of the trimming of wMh- 
wall and leveling of high spota in the canal bottom nas held in abeyance 
pending the close of navigation. 

The work of completing the wash-waU on the south slope, from West 
Henrietta road to the guard-lock, to such lines as the quality of stone tben 
in place would permit, was reaumed March 10, and was completed during the 
month, iirading of high spots in the bottom of the prism iiam lock No. 33 
to the guard-lock was carried on by liand labor. The material was deposited 
in places below grade, excepting fur two areas {one east of Clinton avenue 
and one east of ^ast Henrietta road) which contained material in such large 
quantities that it was necessary lo defer operations until the opening of 
navigation, when floating plant could be brought in. Work fn the prlim 
l)ottom was temporarily suspended from April 1 to April 12 to permit the 
passing of a hydraulic dredge eastward from the widewateis above lock Ho. 
32. 'Vae leveling by hand was completed on April 22. The stream entrance 
south of the guard-lock was repaired on April 25, at which time the water 
was turned in for the opening of navigation. The derrick -boat "GiMit" was 
brought on to the contract May 14 for completing the removal of high 
material, the work being finished on May 26 and the plant removed. 



Senior Auist«nt Engineer A. R. Morse reports: 

T^ part of Besidency No. 9 under my eperviaion is loc&ted at Rochester 
ami embraces all of the work proposed and imder construction that is con- 
nected with the development of the Rochester harbor and Rochester terminal 
of the Barge canal. It also embraces other construction work incidental to 
the Barge canal crossing of tlie Geneaee river iu Genesee Valley park. During 
the year ended June 3U, 1S21, the work on the residency was divided into' 
the following contracts: Contracts Nos. 191, 192 and 144-A, and terminal 
contracts Nos. 57, 71, 228, 228-A, 229, 330 and 84. There are other pieces of 
construction work in the residency, such as the construction of the Clarissa 
street bridge over the Crenesee river, and track changes in the Lehlg^ 
Valley Railroad yards. 

Contract No. 191 

This contract is for excavating the channel in the Genesee river south of 
Blmwood avenue bridge. The length of the contract is 0.S2 mile. It wa« 
awarded to the Empire Engineering Company, Inc., of New York city, being 
signed on January 14, 1919. Construction #ark began June 7, 1919. The 
engineer's preliminary estimate was $1811,850.00; the contractor's bid, 9178,- 
170.00. The value of the work done during the year is $32,000.00, total to 
date, «162,6S0.00. 

Arthur S. Whitbeck, Assistant Engineer, was in charge. 

Earth and rock excavation was progressed during the season by use of a 
dipper dre^e, scow and tug. The material was placed in the spoil bank on 
contract No. 190. The derrick boat " Giant " drilled and excavated material 
above grade between station 20-|-00 and 24-l-SO during the wlnAr. Bock 
spoil protection waa Anished for the entire contract during the year. During 
the winter the derrick boat " Giant " removed the combing on the west side 
of the channel between stations 20-1-00 and 32-^-00, and during the spring it 
was used to dear high spots to grade and pick up rock and boulders wMdt 
were above grade in the channel. 

An extra' work order dated June 28, 1921, was issued to remove a pUe of 
rock adjacent to this contract and near Elmwood avenue bridge. Some work 
was done on the same. 

3 
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The co»to«ct wh cMnpletcd uid ready tar Mceptuice tm Jam W, U2L 
ContrMH No. 102 

TliU contract is for completing the canal from the ea«t piard lock to 
the Genesee rivar, and the work in Genesee Valley v»rk at BocliMt«r. The 
length of the contract it O.BOfl mile. It waB awardeo to Brown t Lowe Cooi- 
pauy, of Schenectady, N. Y., being signed on January 2S, 1919. Conetruction 
work began February 1, 1916. The engineer's preliminary estimate was 
$327,S2S!D0, the contractor's hid, $12S,a6O.0O. Esceu sheetUig and bracing 
t« the value of fl.BOO.OO, excavation to the value of $25,600.00 and $02,900.00, 
and loam aurfoving to the value of $7,650.00 have been authorised by tlie 
Canal Board in order to complete the contract work. The value of the 
work done during the year is $100,570.00, toUl done to date, $606,340.00. 
The work was accepted January 19, 1021, and the flnal account awaits action 
of the Canal Board. The amount paid on extra work orders during the 
year is $S9,8Z0.03, total to date, $e0,607.69. 

Arthur S. Whitbeck, Asaiatant Engineer, was in charge. 

An extra work order dated May 17, 1921, for seeding several areas, was 
completed during the year. The final account anaountii^ to $6,434.71 waa 
approved by the Canal Board July 21, 1920. 

In extra work order dated July II, 1920, p. 

rk of the foot-bridge, being constructed at 

a completed, and the ftnel account, amounting to $2,6S9.T3, waa approved 
by the Canal Board November 4, 1920. 

An extra work order dated June 2, 1920, provided for payment for rqiair- 
ing the damage to the falsework and ateel of the foot-ln-idge at Station 
243&+S0 which waa damaged by boats. The final account, amounting to 
$9,710.07, was approved by the Canal Board Novemiier 4, 1020. 

An extra work order dated September 30, 1920, provided for additional 
expense for repairs to falsework and steel of the foot-hridge at Station 
2436+60. The flnal account, amounting to $2,900.10, waa approved t^ the 
-Canal Board Noveoiber 4, 1020. 

An extra work order dated September 14, 1020, provided for doing the 
necesaary work to put the park in a condition satisfactory to the city of 
Rochester, and inoluded work not included in Contract No. 192. The lliiat 
account, amounting to $38,079.33, was approved by the Canal Board July 0, 
1921. 

Wbrk on this contract waa progressed to a state of ccmpletion daring the 
year. The foot-bridges, roads, embankments, wash-walls and excavation were 
completed. A large amount of work was done in the park, under the extra 
wort order dated September 14, 1020, in order to c<miplete the work and 
leave the park in a condition satisfactory to the city of Rochester. This work 
consisted of fine grading, eeeding and reseeding areas which had not got a 
proper eatdi of grass. Drains were constructed to drain various areas. Iwads 
were surfaced, repaired and thoroughly oiled. 

Contract No. lii-A 

His contract is for completing the conetruction of two concrete bridges 
over Red creek in Genesee Valley park, Rochester. It was awarded to Brown 
4 Lowe Company and Law Brothera of Schenectady, W. Y., being signed on 
Augnst ^, 1916. CouBtrnction work began on August 27, 1910. TIm 
el^fineer'r preliminary estimate waa $41,899.60, the contractor's hid, fW,- 
280.30. The contract price as modified by alteration No. 1 is $«9,2M.S0. The 
value of the work done during the year is $34,138.15; total done to dote, 
••0,638.15. The work was accepted January 10, 1921, and Ute final aoeenot, 
amounting to $60,C28.Ifi, vas approved \iy the Canal Board, Ifay 1%, 1981. 
The amount paid on extra work orders to date, 91,105.C0. 

Arthur S. Whitbeck, AssiBtant Engineer, was in charge. 

During the year the archee and deck of the lower bridge were eoMpleted, 
and the balustrade and filling for the approaches finished. At the upper 
bridge the balustrade and grading were completed. 
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TamiHMl Omttraot So. 67 — BotkMtar 



This coutr&ct is for csoBtracting oert«iii parU of ftn B^rokeh fiom Col 
itraet and Sooth aveaue to tke Barge canal terminal at Ito<AMt«T. It % 



,^Toaeh fiamConrt 

awarded t 

lilB. Cooatmction work began March 4, 1918. j^be angineer'a prallmUiarf 
estimate was $133,003.35, the omtractor'e bid, 9120.597,91. The contract 
pric* as modiiad by alteration No. 1 la 199,352.10. Tha value of woric dona 
to dat« ia t93,7a6.W. The work was completed Augoat 4, IWO, and the final 
acMXKint, aJsoiiDtiog to ^3,708.09, was approved bj the Canal Board Korem- 
ber 4, 1920. The amount paid on extra work orders dnriag the yaar !■ 
$115.62, total to date, Bame. 

J. S. SnmiaerB, AMiitant Engineer, is in charge. 

Alteration No, 1, approved 1^ the Canal Boud October t, 101S, providM 
for eliminating 175 feet of the south retaining waJl, for eliminating tlte 
drainage system at the proposed subway, and for eliminating a portion of 
the grading and forming embankment. It decreases the enntraot price by 
$20,745.51. 

This contract was practicAlly completed during the year 1960. 'Hiia year 
the work conaisted of flninhing the embankments, surface grading of roadway, 
snrface flnishing of concrete, and cleaning the aite of plant ana materialfi. 

An extra work order dated July 20, ifeo, provided for surfacing the area 
back of the south retaining wall to furnish docking facilities for freight and 
lumber shipments. Work was completed on August 9, 19S0, and the final 
aeeonnt, amonnting to $115,S2, was approved by the Cajial Board on AiOgtut 

IS, i»ao. 

Terminal Contraet No. 71 — Roohegter 

This contract provides for completing the Court street approach and the 
South avenue approach to the Rochester terminal, and building a reinforced 
concrete subway undex the Lebish Valley railroad tracks. It was awarded to 
I. M. Ludington's Sons, Inc., Rochester, N. Y., being si^^ on August M, 
1920. Construction work began September 13, 1920. The englneer'a pre- 
liminary estimate was $311,200.00, the contractor'! bid, $306,750.00. The 
value ol work done during the year is ^92,410.S6; total done to data, 
$292,410.S5. 

J. S. Summers, Assistant Engineer, is in charge. 

An extra work order dated Dec«nber 13, 1920, provides for fnmiehiiv 
niaterial and installing a toilet system in connection with the temporary 
terminal warehouse at the Rochester terminal. This work was oomplet«d 
during the year. 

An extra work order dated April 1, 1&21, was for famishing and doing 
the work to surface the area around the temporary i^ehouae and the 
temporary approach from Oriflith street with gravel and crushed stone, ^lis 
work was practically completed by the time of the opening of navigation 
for the season of 1921. Repairs under this work order are being made as 
found necessary, 

A resolution of the Canal Board dated March 18, IKl, authorised M 
increase in the cost of excavation and backfill to the amount of $32,000.00. 

The progress on this contract has been very satisfactory owing to tlie feet 
that the winter was favorable to the laying of concrete. The excavation 
was done by a st«am-shove) outfit and the material placed in spoil b*nks 
and temporary spoil on the south end of the terminal. Tte concrete work 
was progressed by a central plant, using a tower and <jintes witii KopptH 
cars for distribution. The concrete was completed in the subway and retalnW 
wall, with the ex:ception at the reinfortwd deck. The steel girders at Conn 
street were removed and replaced with deck girders, and some {««gr«« ma 
made en form work for this portion. 
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Te rm imal Oimtnot No. 228 — SoehatUr 
This contract ia for couBtructiiig k fruna Irei^ht-IwiiM, and pladac and 
ccHiHiactiDg grarel Burfacing on the terminal ut« at RoehMt«r. It ma 
awarded to W. W. Martcni of RocheiUr, N. Y., being aigned on DeeambtT S7, 
1919. Conttmctiou work began December 22, 1919, after Uu Uda ware «•»■ 
raascd. The enginew'a preliminar; eetunate was $14,444.00, the coDtiaet(«'B 
bid, «18,4B2^0. The value «f the work done during the jear ia $1,278.70, 
total ^one to date, 918,&3B.T0- The work wai accepted bj the Canal Bo*td 
August 4, 1920, aitd the final account amounting to #13,038.70, waa approrcd 
t^ the Canal Board Auguit 4, 1920. 
J. 8. Summeri, Auiitant £kigineer, wai in cbaiga. 

The work done during the year was lome minor detai4a ainca tte contract 
was. nearly completed in 11^. 

Trrminal Contract No, 2S,%-A — Roekeater 
Tbie contract provides for enlarging the temporary warehooM on Um 
Boobeiter terminal. It wa« awarded to Henry B. Baed ol Bocheiter, N. Y., 
being signed Aj>rll 6, 19Z1. Cou«tructlon work b^an April 7, 1921. Tba 
engineer's preliminary estimate wsa $7,926.00, the contractor'! bid WO* 
$7,828.60. l^e value of the work done during the year wat $7,580.00, total 
to date, $7,580.00. 

J. S. Summers, AsBistant Engineer, ig in charge. 

An extra work order dated Uay 24, 1921, provided for conitructing offices 
in the north extension of the warehouse for the use of shippere, at a lonip 
sum price of $1,860.00. This work waa nearly completed. The whole contrftct 
was nearly completed during the year with the exception of some minitt 
details which rauain to be done before the contract ia accepted. 

Terminal Oontraot No. 229 — Roohattgr 
This contract provides for a concrete-pile foundation, foundation waUs, etc, 
for the new permanent warehouse to be constructed on the Rocheatar terminal. 
It was awarded to the New England Foundation Compamy, Inc., of Boiton, 
Maes., being signed November II, 1920. Construction work b^an Daotmlwr 
16, 1920. The engineer's preliminary estimate was $37,B9S.0O The ocn- 
tractor'i bid was $34,820.25. I^ value of the work done during the year 
was $30,210.00, total to date, $30,210.00. 

J. B. Summers, Assistant Engineer, was in charge. 

The concrete piles were driven during the winter of 1920-1921. The 
reinforced-coDcrete girders and foundation walls were ponred dnring th« 
spring. Filling was completed to grade, and a small amount of work ram^na 
to be done to complete the eontracL 

Terminal Contract No. 230 — R04)he»lar 
This contract provides for constructing the permanent warehouse on the 



Terminal Contract No. 84 — -.Rochester 
This contract provides for a viaduct approach to the Rochester terminal 
from Clarissa street. Plans and specifications have been pr^ared, and 1^ 
contract is ready to advertise. 

Clarissa 8t. Bridge, Jtodteeter 

BacMistruotion of the Clarissa street bridge was neceesary to provide 

clearance for Barge canal navigation. The ci^ of Bochestor widwd to cm- 

struct the bridge on a more elaborate and larger plan titan tlie *T<«*t'y 

structure. An agreement was mtered inte between the oity of Rocfaestesr and 
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the Stete of New York, in which the State paid a rom lo the city to tmmu- 



Daring the year the bridges and approachee were completed, mkag with 
the croMings over the Lehigb Valley and Erie railroad*. 

Lehigh Valley Raiiroad Oomptmj) 
During the year the Lehi^ Valley Railroad Cmipany haa reconitraotad 
its tradu to adapt themaelves to the new location of ite propertiea; and it 
has also built a run-around trestle and main track to clear the work on 
Contract No. 71. A track connection haa heen built to tiie temporary ware- 
house to facilitate freight transfer tiam boats to cari. 



E^BiB Caral — RfiHinERCY No. 10. 
Senior Aasietant Engineer B. E. Falling reporti: 

Reaidency No. 10 extends from the east line of Orleani conntfj to tlw 
Sulphur Springs guard-lock, a distance of 43,75 miles. 

All of the contracts in thia residency itave been prerlonaly r^ort«d W 
complete, except Contract No. 1S2. 

Vontraot So. 1*2 

This contract is for rebuilding the npper end of look No. SC, at Zioctoort. 

It was awarded to Lupfer & Kemick of Buffalo, N. Y., being signed cm 

November IG, 1919. Construction work b^[an December 12, 1B19. The 

eagiiwer's preliminary estimate tras $13G,46S.S0, the contracCor's bid, $186,- 



846.30. The contract price as modified by alteration No. 1 is tl2I,lS8.80. 
Excess machine castings to the value of (liOSO.OO hare been wnthorised hf 
the Canal Board. The value of work done during the year is (1,512,86, toM 



done to date, 9117,022.00. The work was accepted July 21, 1920, and the 
final account, amounting to S1I7,022j66, was provisionally approved by the 
Canal Board August 8, 1620. Payment of the sum of 92,000.00, wiuheld 
until completion of certain work, was finally authorised on Novonber 4, 1920. 
The work for which this amount was held out consisted in the removal of 
a small quantity of material spoiled behind the north wall of lode SS, and 
in the approach to the old flight of locks. 



Eme Caral, ItxmonKjr No. II 
Senior Assistant Engineer B. E. Failing reports: 

Residency No. 11 extends from Sulphur Springs guard-lock at Pendletcoi 
to and Uirough the city of Buffalo. Contracts Nos. 147, and Terminal Oon- 
traets Noe. 53-A, 7«, 107, 114, 212. 212-H and 212-P have been active thia 
year. 

Oontroot So. 147 

This contract provides for the construction of the (ubatnietnre, luper- 
structure and approaches of a new bascule bridge across Tonawanda creek 
at Main and Webster streets, Tonawanda and North Tonawanda. It was 
awarded to the Schwercer Rolling Lift Bridge Company of Chicago, 111., being 
signed on September 10, 1917- On June S, 1918, it was assigned to Lathrop, 
Shea & Henwood Company of Buffalo, N. Y., and this assignment was 
approved \yj tite Superintendent of Public Works July 1, IftlB. Construction 
work b^an In October, 1917. The engineer's preluninary eatimate was 
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9SeT,08E.S0, tlie coatmctor'i bid, 9238,088.30. Hw extract price m modilM 
fey *ltenti(Hi No. 1 Is 1234,300.40. Bxobbs meUl r^iifoK«iii«iit, Bnchhiery. 
metal dnct, brick pavvDWDt, and lawed lumber, craosoted, to the nJae of 
112,313.28 have been authorized by the Canai Board. Thp vaiue ol 
work doH during tb« ^Mtr ii (7,090.58, total done to dat«, 9235,03ft.M. Tbe 
work wag accepted November 4, 1920, and the final account, amonntiDg to 
»235,93S.68, wag approred b; the Cbnal Board, March £, 1921. His amonnt 

faid on extra work ordera during the ;ear fs $8,112.08, total to data, 
1S,07S.47. 

C. J. Bean, Junior AsBistant Engineer, was in charge. 

An extra work order dated May 5, 1010, provides for fnrniBliing and driv- 
ing piles for retaining wall, south abutment. Part of thia worii wat done 
in previouH je&ts at a cost of C2,708.S6. The work done thii year amountad 
to t2,605.0B, and completes the work under this order. 

An extra work order dated June 11, 1920, provides for steel stairvay to 
operator's cabin, and four modified navigation lights. This wxirk was done 
during the year at a coat of fSSfi.OO. 

An extra work order dated September 29, 1920, proridea for inatalliiut 
electrically operated tatetjr gatei at each end of tb* bridge. Iliis wont 
was dons during tlie year, at a cost of $4,902.19. 

An extra work order dated November 3. 1920, provides for repairing lo'ick 
paveoient at south approach. This work was done during the year at a 
cost of 9S20.I0. 

The work during the year coneiat«d of building sidewalks, laying wood- 
block pavement and painting bridge eteel. Adjustments were nwde to the 
operating machinery and electrical installation. The power connection was 
made July llth, and the bridge opened to traffic Jul; 15th. The pit putnps 
were placed, the pita cleaned out, and timber fenders placed on piers. A 
plumbing system was installed in the operator's cajiin, a switchboard for 
electrical control of bridge, and the interior trim and other woodwoiic pirfnt«d. 
All maintonance accessories were delivered and placed in operator's cabin. 
Window screens were plac«ed on the windows of the cabin, and the same 
otied and painted. The tonporary bridge was removed, and the site of the 
contract cleaned. 

Terminal Contract So. US A — Ohio Batin, Buffalo 
This conbract provides for constructing certain portions of the dockwall 
around the Ohio basin at Buffalo. It was awarded to the Great Lakes 
Dredge 4 Dock Corapany, of Buffalo. N". T., bein^t signed on December 27, 
1020. Construction work began April 1, If^l. The engineer's preliminary 
estimato wae 9439,540.00, the contractor's bid, $435,000.00. The value of the 
woric done during the year is $8,410.00, total done to date, the same. 
Blias H. Anderson, Assistant Engineer, is in charge. 

The work of building field office and cement house wae commenced in 
April, 1921. Dipper Dr^ge No, 8, which is IIT feet long by 34 feet wide and 
equipped with a seven-yard bucket, be^n excavation on May I8th, completing 
the dredge excavation along the Louisiana street side of the basin in Hay. 
Two tugs, with five dump scows, were employed in hauling the eic^avation 
to tbe U, S. Government dumping grounds off Wbodlawn Beach in Lake 
Erie. Derrick Boat No. 44 began work in April, and pulled the old wooden, 
piling along Louisiana street. Since the latter part of May, this boat has 
been employed in assembling steel forms for concrete. All steel and lumber 
for forms has been deKvered and unloaded. On June Ist the dipper dredge 
was removed from the contract, but will return to CDm.plete the e^A^avatitm 
for the balance of the wall under this contract. For the protection of the 
public, the contractor constructed a fence along the Louisiana street side 
of tbe basin. The work done nnder original Contract No. 58, and tJie work 
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7'«rm*nal Contract No. 74 — Brie BoMit, Buffalo 

This contract provides for storagcyard tracks at Erie liaabi, BuSUo. It 
waa awarded to the Moha\vk Dredge and Dock CompanT. Incorpora.t«d, of 
Herkimer, N. Y., being eigned on September 21, l&M. ConRtmction work 
began in SeptHnber, 1920. The engineer's preliminary eatlmate waa t^O,- 
750.00, the contractor's bid, $22,520.00. ExcesH embankment to the value of 
JS800.00 has been ButhoriKed by the Canal Board. The value of the work done 
during the year ia $22,055.70, total clone to date $22,056.70. 

The work waa accepted January 5, 1021, and the floal account, amounting 
to $22,056.70, was approved by the Canal Board March 3, IBfil. 

Elias H. Andereon. ABeistant Gneineer, was in charge. 

Work on this contract was starred soon after the award, and nearly all 
the embankment wai placed in October, 1920. All tracks, ties and bumiiii^ 
poeta were delivered Uie fore part of November, and the wint«r hrfng Tory 
mild the work wbs pushed rapidly, being entirely completed Deoember 28, 
192Q. There are eiz tra<^ in thi« storage yard, amounting to 1841 linear 
fe«t. The tracks are laid on oak ties in gravel balUst. 

Temtinal Contract Jfo. 107 — Erie Basin, Buffalo 
This contract provides fw installing electric wiring, lighting, power and 
battery -charging equipment for Ae canal tmiunal at Erie basin, Buffalo. 
It waa awarded to J. Livingston Ik Company, Incorporated, of New York 
city, being eigned on March 4, 1919. Conetruction work began in >Sept«mber, 
1919. The engineer's preliminary estimate wae 936,086.00, the contraotor'e 
bid, $28,238.59. The value of the work dime during the year is $13,540. [>e, 
total to date, S28,38fl.41. 

Elias H. Anderson, Assistant Engineer, is in charge. 

The work during the year coneisted of installing tiie three generator seta, 
two switchboards, traneformere, and the necessary wiring for same. The 
trolley hoist and bracket, delivered last year under Terminal Contract No. 
113, were abo installed, and all wiring connections made. All wiring, paael 
boards, lighting fixtures, switches, power. outlet receptacles, tc^ether with 
neeeeaary wiring, were installed both ineide and outside the building, A 
three-phase power line was constructed to the transformer -house by tJu 
Buffalo General Electric Company, and power for lifting was connected np 
January 13, l!t21. The trolley wire for outside electric cranes was ]daoed 
on the roof of freight-house. The battery bench was delivered and placed 
in the faatt«ry room. The work was completed in June, 1921, and a teat 
run which was satisfactory, except for a few minor adjusljnmts. 

Termimil Gontrmot Ho. 114 — Brie Boem, Bvffttlo 

This contract provides for furnishing and installing two 3 -ton electrlo 
semi-portal revolving jib cranes on the barge canal terminal at Erie baain, 
Buffalo. It was awarded to H«yl &, Patterson, Incorporated, of New York 
city, being signed on October 27, I020. The engineer's preliminary estimate 
woe $30,000.00, the contractor's bid, $39,714.00. 

Elias H. Anderson, Assistant Engineer, is in charge. 

No oonetruction work has been d^aie at the site of the contract, the 
machines being under construction at the plant. 

Ttrminal Contraot No. 212 — Erie Batin, Buffalo 
Thie contract provides for cenHtmcting a terminal frright-house on pier 
No. 1, Erie basin, Buffalo. It was awarded to the Felton Construction 0>r- 
poration, of Buffalo, N. T., being signed November 14, 1918. Construction 
work bt^an February 24, 1919. The engineer's preliminary estimate was 
$176,000.00, the contractor's bid, $182,182.00. The contract price, as modified 
by alterations Nos. 1, 2 and 3, is $204,778.40. Excess 12 ini^ brickwork and 
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fibre duct to the TKloe ot MSaw h>Te been ntiioriMd b; tha Cuwl Boftid. 
The \aive of the work done during the year is $3O,390.M, toUl done to date 
eiS9,S00.04. The work wu accepted December IV, USO, and the final 
account, amounting to 918»,eM.04, waa approved ky the Canal Bo«rd Hay 
IS, 1021. The amount paid on extra work order* daring tbe year U $3,13T.4S, 
total to date 17,157.70. 

Eliat H. Anderion, Assiitant Engineer, is in charge. 

Alteration No. 3, a^roved fay the Canal Board June 2, 1920, provide* for 
completing the track on the aouth side of pier No. I, for completing the 
pavement around the loutb, east and west Bidea of the building, and lor 
installing autc-truck gc&lea. It increaaes the contract price bf tS,763.40. 

An extra work order dated April 12, 19L0, providee for installing owtain 
water pipes, eewer pipes and a settling basin underground. Part of this 
work was done last year at a cost of ^1,020.24. The work dmte tUs year 
amounted to tl,4M.30, and completed the work under this order. 

An extra work order dated November 11, 1919, providea for inatalling oak 
railing and swinging gate in Aenographer's nxon. "nile work waa done 
during the year at a cost of 993.1S. 

An extra work order dated August 24, 1920, provides for plank runways 
to transfer freight from vessels to fTeight-house, and placing timba guant- 
raila altmg track on north side of frewht-bouse. This work was done 
during the year at a cost of *1,6S0.00. 9 

The work done tide year consisted of placing the concrete floor, composition 
roof and ventilator on the tranefrarmer-bouee, and the painting of all expoaed 
enrfaeea of same. In the freight-houae the concrete floor was placed and tbe 
aame treated with a surface hardener " lApidoUth." All eiposed surfaces were 
given two coats of paint. Tbe plastering in the head-houae was done, and the 
same given two coats of paint. Tbe composition floor waa laid in he«d-liouM, 
and railing placed on stairway. The tracks on south side of freight-bouse 
were ballasted, and brick pavement placed on the south, east and west eidea 
of tita house. Guard-rails were placed &long the t^ack on north aide of 
freight-bouse. Tbe pit for auto scales was dug, and the scales placed. The 
flre^oor waa bung between batt6ry-room and freight-house. "He interior and 
exterior doors of bead-houae were delivered and hung, the interior trim of 
head-house, including doors, were varnished. Slate partitions were plaeed 
in the toilets. All artificial stone and brickwork was cleaned and pointed. 
The hardware and gladng were placed in the doors. The concrete and ateet 
wheelguards were placed. A small piece of concrete walk was built to the 
transformer-houM. The work was completed in December, 1920, and the 
site cleaned up. 

TerwUnal Oontmct No. 21S-£^ — Srie Bmwi, Btiffato 

This contract provide* for installing a heatii^ system in the terminal 

freight-house on pier No. 1, Erie basin, Buffalo. It waa awarded to the 

Power Efficiency Corporation, of Buffalo, N. Y., being signed on December 0, 

1919. Construction work began on January 15, 1920. The engineer's jwe- 
liminary estimate was $3,300.00, the contractor's bid, $3,540.00. The value 
of work done during the year is $710.00, total to date $3,540.00. The 
work was accepted December IS, 1020, and the final aocount, amounting to 
$3,640.00, was approved by tbe Canal Board March 2, 1921. 

&liaa H. Anderson, AsBistant Engineer, is in charge. 

Hie work done during tbe year consisted of plainng all radiators, with 
necessary pipe and connections, and the cleaning and painting of same. 
The main steam line in the freight-house waa covered with asbestos and 
painted. The boiler was painted. A 35-pound pressure test was run on 
tbs boiler, and all work comjJeted in December, 1920. 
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Westxbn Diyision : Ebib Kesidbhot No. 10 7S 

Termimal Ooatraet No. 212-P — Ari« Buin^ Buffalo 
Thia contract ^^rovidea for iMtalUng ft plumbins ^atein in the tenninal 
freight-bouse on pier Ko. 1, Brie baun, BuSftlo. It wu awarded to Jamea 
J. Br«snaluut, of Buffalo, N. Y., bMDg signed on Dec^uber 6, IftlB. Con- 
struction work began on Julj 22, 1920. The engineer's preliminary egtiinate 
was 93,500.00, the contractor's bid, 93,3M.OO. The value of the work done 
daring the year ia 93,322.00^ total to date, the aame. 
EUm H. Andersm, Aflsiatiuit Jfngineer, is in charge. 

All the work under this contract was performed during the yeaf, and con- 
aieted of installing a ladies' toilet on the second floor of head-honse, with 
oomer lavatory; a men's toilet on the same floor, with two lavatories, two 
urinals and slop siak. In the freight-hoxtse a stevedoree' toilet, with urinal 
and sink, was installed. All necessary piping ajid connections to the flxtures 
were placed. Five reels, each having 60 feet of Are hose, nozzle and neces- 
sary connections, were installed in tlie freight-house. Outside the building 
a concrete settling-baain wsa constmcted, with the necessary inlet and outlet 
pipes, and manhole cover. The sravice connections for this plumbing system 
were made under another contract. 

BLDKjLnn Soxnizs 
During the year considerable work has been done on blue line m&ps betwera 
Buffalo and Tonawanda. Maps from the State ditch at Tonawanda to thr 
cily line of Buffalo have bean completed. The fleld work through the city of 
Buffalo has been practically complel«d, and the maps are about 50 per cent 
plotted. Two tracings have been completed in this area. The StaM prop- 
erty lines have been run along Ellicott creek in the city of Tonawanda, 
and the same has been mapped. 

Comr OF Gluub 
A large amount of time has been given to the Court of Claims during the 
year. Surveys and investigations have been made aa Kesidencie* Nob, 10 and 
11, and men have been called as witnesses in the coort. 

ScBTKia — IiASDB Uhb^ Waixb 
In the cities of Buffalo and Tonawanda applications have beeo made for 
grants of land under the waters of Lake Erie and Niagara river. During 
the year surveys end maps have been made for the Wickwire-Speucer Steel 
Corporation, the Tonawanda Steel Company, Burton J. Mitchell, et al., 
Lc^h Valley Bailroad, Buffalo CnA KaUioad, Erie Railroad and the 
city of Buffalo. 
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MASSACHUSETTS BOUNDARY LINE 



REPORT ON TOPOGRAPHIC SURVEYS OF STATE 



REPORT OF TESTING LABORATORY 



TuBUTie [lABOBATOKT — Qbolooioal Hall 

Albaitt, N. Y., Jutj/ 1, 1921. 
Hon. PUHK M. WHJJAKS, 8taU Etiginetr and SvTvesor: 

Sir. — I have the honor to BUbmit the following report of the work of the 
t«Btit^ laboratory of your Department for the fUcal year aided June 30, 1&21. 

The work of the laboratory during the paat year haa been much greater 
than the prerioiu year and, as heretofore, has be«i largely the tasting of 
cement ajid other concrete materials, but the testing of other construction 
naaterials is so increaAing that the ratio of cemoit testing to the other 
testing is gradually decreasing. The testing and analysiiig of thie wide 
variety of construction matwiaU makes t£e laboratory of special and 
increasing Talue in its relationship to all phases of construction. Also, 
because of clow connection with several technical societies, many opportmii- 
ties fw early infonnation as to results of testa and research on the efieets 
of time and weather on several of these materials secure for the laboratory a 
knowledge of value for ready use by various 8tat« departments. This close 
connection also, provides intimate information M to the latest developments 
in the preparaticm of speciflcationa for tiiese Tarious materials. 

CBMinT Trbts 

The work ol testing the cement [voposed for use on the Barge canal work 
and on other State works was much larger than during the previous year. 
During the year there have been Bubmitted 3,952 samples of cement, repre- 
salting 109,820 barrels of cement, of which 86.4 per cent was tested for the 
State Engineer's Department and 13.6 per cent for other State works. It 
has been found that for promptness of inspection and delivery, as well as 
economy, it has been advisable to permit shipments frequently to the State 
Architect's department and to other State departments from some bin of 
cement which had been tested and accepted .for use on Barge canal work. 
Because of this practice considerable more cement was shipped under our 
inspection to these other works from " Barge canal " bins than is indicated 
by the 13.6 per cent noted above. 

The inspection of cement at the mills has iMig been a large part of the 
work of this bureau. Such inspection permits the taking of a smaller 
proiportion of samples to the number of barrels represented. In addition to 
the saving of time and the number of necessary samples, milt inepection 
prevents the delivery of any cement upon the work escept that which has 
been tested and accepted and is ready for use immediately upon its reodpt. 
Notwithstanding these advantages, but largely because of the unusual con- 
dition of the cement market, there has been a considerable amount of 
cement sampled after delivery and then tested, for some contractors, even 
under normal conditions, prefer'to have it done that way and the ipeciftca- 
tions permit the contractor to make the choice. They frequently choose the 
latter way in the effort to save the per barrel charge made \rj cement 
cMnponies for storage in the bins when it is put under the seal of "bin-' 
tested " cement. 

Each sample of cement submitted, mixed in the proporticm of one ipart 
cement to three parte standard quarts sand, was tested for tensile strmgth 
at T-day and S8-day periods. In addition to Uie tests for tensile strength, 
each lot of samples was given testa for fineness of grinding, for initial and 
hard sets, for specific gravity, and for soundness, hr means of the steam t«sts, 
the normal-water test and the normol-oir test. Frequently the cements are 
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eompletelj anaJjied uid are apctially checked for sulphuric uibrdride 
(SO,) Md KACMift (M(0). 

The methods used in making the t«stB and snalyies of cement are those 
adopted as standard by tbe American Society o^ Testing Materials. A 
slight Tariation, however, is that, instead of using a blenided sample for teste 
for teneible strength, we still lue uur own metllod of testing each sample 
separately for tensile strength. This method has long proved very satig- 
factory; in fact, by means of It mucli poor cement has been discovered, whidi 
would have stood the tests, had all of the samples of a lot been blended 
and then tested. This method, hotrever, makes necessary a lai^r equipment 
and a more complete system of operation than Is necessary under the com- 
m<m mathod of testing the bl«t>ded sample. This large and splendid equip- 
ment we have in our laltoratary. The effort has constantly been made to 
maintain this complete laboratory with as little e^veuae as possible, and the 
laboratory has earned a wide reputation for the accuracy of ita results and 
the afficiency of its inspections. 

The specifications of this Department for cement ore those adopted by the 
American Society of Testing Materials. 

All results of the testa of the samples of cement proposed for use on 
Barge canal work are reported to Mr. R, Q. Finch, Deputy State Engineer, 
at the 7-day test period and, if then thought best, are held for the 28-day 
tests, the lot being accepted or rejected by him as the results show that the 
L*ement ras passed or failed to pass the requiremmta of the tests. The 
reports of all teals of cement for all other Ltepartment work are also sub- 
mitted to the Deputy State Engineer, Ur. H. U. Finch. 

Because this laboratory ^ through its director — ia in close relationship 
to the Committee on Cement of tbe American Sficriety for Testing Materials 
it has been making a thorough study of the p'opoaition to substitute com- 
preseion tests of cement for tbe present tension tests and it is securing 
data which will help toward a wise decision on this question. 

Of the cement tasted and proposed for use all was Portland cement. Four 
new brands of foreign-made cement were submitted for testa, but none of 
these were found to meet the requirements of our Bpeciflcotions. Twenty- 
four brands of American-made Portland cement were tested and found 
acceptable for use. Of these nine were made in New York, thirteen in 
Pennsylvania, and two in New Jersey. 

The method of inspectlrai of cement at the various mills is as follows; 
When there is enough cement ordered to warrant doing so, an inspector is 
sent to the cement mill to sample cement and to inspect shipments. The 
inspector takes samples from tbe various ports of the bin or from the con- 
veyor as the cement is being carried to the bin, and each sample is tested in 
the same way as are the samples taken from cement delivered on the work. 
The endeavor is to obtain from the sampling and the testing "the run of 
the product." As soon as the Baroples are taken, the inspector places the 
bin of cement under tbe seal of this Department snd the bin is so sealed 
that no cement can be added to or taken from it without detection. When 
the results of the testa have been secured, the reports are made in the usual 
way, and then, if the cement is accepted, the bin of cement is assigned to the 
contract which may have placed an order for the cement. When the con- 
tractor needs cement, the inspector at the mills breaks the seat on the bin, 
inspects the loading of the car or cars, seals these with the Department seal 
and than reaeals the bin of cement. A notice of shipment is forwarded to 
the laboratory, is examined and approved, if correct, snd then sent to the 
senior assistant engineer in charge of the contract to which the cement has 
been assigned. When the car or cars arrive on the work, the seal of the 
Department must be broken by the senior assistant engineer in chaT|;e or by 
his representative, otherwise tbe lot of cement must be sampled and tested 
in the usual way. 
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SxsD Tanw 
The tborongh eiajnination and testing of the ianda and gravels proposed 
for use on work in the varions departments have been continued. Tbe 
importance of such tests has been fully demonstrated b; field eiaminatiooB 
of concrete. It has been found tbat almost all of tbe available sand and 
gravel banks along the lines of the canal system have been sampled and 
tested by this laboratory, and with these it ia neceRsary now only to make 
occasional insipections and tests U> ascertain whether or not the quality of 
the materials from the banks ia equal to the samples accepted. Dredging the 
c&nal channel has frequently opened a section in which the sand and gravel 
have been of such quality that they have been proposed for use. Spoil banks 
made of these materials have been examined and tested for their value. 
Man}' other banks throughout the State, but not along the canal system, have 
alao been inspected and tested. The results of tbe tests of these materials 
have also been found to be of Talue by other State departments. 

Tbe testfi made of sand are as follows: The sands are examined under 
the microscope for those elements that give the sand its characteristics. The 
other tests are for voids, loam and silt, Qneneas or grading, organic matter, 
and for strragth — both tensile and compressive — with cement. The latter 
are made from tbe sand in its natural condition and also washed; and the 
cement used is a " standard " cement, made by mixing together in the 
laboratory several lirands of reraent whii'h have given resuits nearly alike 
in tbe regular tests. All tests for strength cover at least twenty-eight days, 
but many long-time tests are being carried. Considerable attention has been 
given to the methods used in making the tests and it is believed that th^ 
most aocurate methods are being used. 

Along with the testing of the sand there is also tbe testing and examina- 
tion of the gravel in the sand and also the testing of substitutes for sand 
and gravel, such as screenings, iron-ore tailings, and slag. 

OoircKETE Tests 
Also along with tbe testing of the cement and fine aggregate tests have 
l>een carried along on coarse aggregates, such as various kinds of crushed 
rocks, gravels, slag, etc., by means of compression tests on concrete made up 
of these materials. Tests for the effects of varying the proportions, the con- 
sistencies of the mixes, the methods of molding and capping and of storing 
the test-pieces have been made. Considerable numhers of tests of samples of 
the concrete taken as it was tieing placed in the forms and sent in from the 
various works are being continually made. 

Tests op Othbb STEucrtiRAi. Matkbiaub 
Besides those already reported, there have been made a large variety of 
test and analyses of other construction and building materials — not only of 
materials proposed for use by this Department, but also those proposed tor 
use by several other State departments. Among the materials thus examined 
and tested were building stones, artificial stones, hollow tilee, wooden paving 
blocks, asphalt paving blocks, granite and sandstone paving blocks, paving 
bricks, face bricks, chimney liricks, bituminous materials for both paving and 
roofing, patent roofings, galvanized conduits and fixtures, waterproofing uf 
various types, wood preservatives, and paints. Standard methods of tests 
and analyses are used in the examinations of all these materials. 

Field Insmctioms 
In addition to directing the work of the laboratory and the mill inspec- 
tion, the undersigned has made field inspections of the concrete and concrete 
materials being used on many of the various contracts where concrete was 
being placed. Particular attention has l)ecn given to the sources of supply 
of the sand, gravel and stone being used in tbe concrete. A more definite 
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knowledge h thu g*in«d tbui is pouiU* throng » Uborttory umple mlmte, 
but with both t«iU uid Held lupectioni fttwoluiB knawledf« of the mAtviklB 
i> gained. Inipection of IM KCtuftl um and the reralting product ii also a 
help in conifdering the points of merit or demerit in the materials. Inspeo- 
tioni of concrete that hat been in place to? some time hare been made in 
order to study the condition and the wear ot the coocrete, tor the pnrpoee of 
securing information on the variom them'les that have been advanced frcMn 
time to time on the changes that may take place in concrete. Some interest- 
ing and profitable (tudiee have thus been made. 

DiTELopMKfiT or SracinciAnoHB 

The development of the speciflcatione for and the methods of teats and 

nte of these various materials of conetruction is a natural sequence ct the 

knowledge secured In the analyse*, te»ts and inspections, so this has been a 

feature of the work we have frequently been called upon to do. 

Respectfully sutnnitted, 

RUSSELL 8. QRGENHAN, 
Senior Auittant Sn^tneer, in Charge of TetU. 



REPORT OF THE LAND BUREAU 



STAtK OF New Yokx 

Dbpabtmekt of Staiv Enonixm ads Sdkvzzoi 

IlAKI) Bdmkau 

AiSAKT, N. Y., July 1, 1«1. 

Hon. Fbuik M. Wiujams, State B%gimt«r anA Burveyor, AUony, Ji. Y.: 

Sir. — Herewith I submit a retwrt of the worV of the Luid Bureau tor the 
fiacftl ^eax aided June 30, 1C21. 

Tlie sale of State land that ia ordered by the CommiiBiouerB of the Land 
Office U conducted by this Bureau. Tweutj-one public auctions were held 
during the past year and the sum of C40,L53.SO re^lUed therefrom. A 
detailed etstement of the tales is appended. 

Maps of all grants of land uuder water made by the CommiBsioaers of the 
Ltuid Office and the Legislature are mi file in this bureau and new granti 
are added when made by the Land Board. 

Tlie early records, maps and field notet filed in this bureau are being con- 
Htantly examined by the public and are of great and iocreaiing value. 
Boq»eotfully submitted, 

G. W. CODWISE, 

Confidential Attitlimt. 
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REPORT ON EXAMINATION HNEW YORK- 
MASSACHUSETTS BOUNDARY LINE 



AiSANT, N. Y^ AuffWtt 6, 1921. 

Hon. Fkank M. WiLLUlts, Stale Engineer and Surveyor: 

Sir. — I berewith aubmib a report of the perambulation of the boundary 
line between th« iState of Ifew York and the Co)iunonweBlth of Hawachu- 
aetts, made jointlj with Mr. William 0. Hawley, representing M&sB&chiuetta. 
The work of .perambulating thia line was completed in aiiteen working- days 
between October 6 and 23, 1920. 

The monnmente marking the New York-MaBBacbUBettB boundary line are 
of three standard classes ae follows; Class A, Claas B and Class C. 

Class A stone is a light-colored granite etone twelve inches by twelve 
inches by nine feet long, dressed three feet from the top and lettered " Mass." 
and " N. Y," on respective sides and " I8&8 " on a third side. These bounds 
are used at the road crossings and town comers. In cases where the bound 
marlu a town line junction, the initials of the respective towns are cut on 
the proper faces. 

Class B stone is also a granite stone twelve inches by twelve inches by 
Ave feet, dressed on top and one foot down, lettered " M." and " N. Y.'' 
These Ijounda are used it mile points; the nuint>er of miles which the stone 
indicates is cut on the south face. 

Class C monument is a cast-iron post averaging four inches in diameter 
and Ave feet long, bolted to the ledge. These «ast-iron poets have an ellip- 
tical head and are lettered " Mass. 1S98 " and " N. Y." These cast-iron posts 
mark the summits and mile points. When used for mile points the number 
of the mile is added. 

On this boundary line in 1916 there were one hundred fourteen monu- 
ments, marking the New York-Massachusetts line, to which are to be added 
four new bounds which were set^n 1910 at the following corners: 

Bound No. SS-A is a Class A stone and marks the Canaan-New Lebanon- 
Hancock comer. On this stone "C/N. L. N. Y." is cut on the west face, 
" 1916 " on the south face, " H Mass." on the east face. 

Bound No. 81-A is a Class A sttme and marks the Hancock-New Lebanim- 
Stephentown corner. On this stone " S/N, L. N. Y." is cut on the west face, 
" 1S16" on the south face, "H Mass." on the east face. 

Bound No. 93-A is a Class A stone and marks the BerIin<Haiicock-8t«idien- 
town corner. On this stone "B/S N.Y." U cut on the west face, "1918" 
on the south face, and " H Mass." on the east face. 

Bound No. 106-A is a Class A stone and marks the Berlin-Pet«rsburg- 
Williamstown comer. On this stone "P/B N.Y." is cut in the west face, 
" ISl-fl " on the south face, and " W Mass." on the east face. 

All of the bounds were visited and found to be in good' condition, with the 
following ex««ptionsr 

Bound Ko. 3S, Class B, marking the fifteenth mile, leans sis inches west- 
erly and four inches southerly and riiould be plumbed up. 

Bound No. 6d, Class B, marking the twm^-flfth mile, leans seven inches 
southerly and five Inches easterly and should be reset. 

Bound No. 09, Class B, marlnng the twenty-eighUi mile, leans i% inches 
southerly and is only 2.8 feet in the ground. It should be reset at a lower 
grade. 

Bound No. 71, Class A, on the north side of the Mount Lebanon -Pi ttsAeld 
road, leans seven inches westerly and four Inches northerly and should be 
reset at lower grade. 

[9fi] 
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The bouml* mcntionMl Above ihonld be rewt, titi it ii eatiflutad Uut tit» 
total cott of perfonniii^ this work wonld be 9400, to be paid eqiuDy by the 
Stftte ot Hmw Tork ami tbc Conunon wealth of HanacIuuettB. 

Twentj-sis of the boundi of thia line ftre caet-iron posts and theu were 
painted wliite. 

Thia boundary line runs practically tbroi^li a wooded country and in 
many places is overgrown with scrub oak and mtall maples. I would there- 
fore Tecommend that in 1924 (the year before the next preambnlatiou) a part 
of this line be recut, and 1 estimate the total cost thereof to be tl,400.00, to 
\ie paid equally by the State of New York and the Commonwealth of 
Masuchnsetts. 

There is filed in the i^ce a detailed dMcrifttion of each bound. 
Respectfully Mibmitted, 

H. C. KLINE, 

At»itt<ml XnginMr. 



CO-OPERATIVE TOPOGRAPHIC SURVEY OF 
NEW YORK 

Depabtuert of the Tntebior 
UrnTBD States Gbwxigicai. Scbtet' 
Washington 
ofnce of the disegiob 

Oetoier 11, 1»21. 
Hon. Fbank M. Williams, State Engineer and Burveyor, Albany, Ifeu> York: 
Dear Mr. WilllamB: 

In replj to jour letter of September 30; 

I have the honor to transmit herewith a report made by Frank Sutton, 
Acting Chief Topographic Engineer, on the results of topographic work 
prosecuted in the State of New York from July 1, 1920, to June 30, 1S21, 
inclusive. 

Yours very truly, 

GEORGE OTIS SMITH, 

Director. 

[97] 
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Bbpobt or TopooKAPHio Buktits in Oo-opekation Between the United 

States Geologicu. Subvey and the'-Btaiv of New Yobk 

raou JuLT 1, 1920, TO June 30, 1021 



lIq accordance with the co-operaUve t^reement signed July 1, 1020, by 
George Otis Smith, Director, for the United StAtee Geologioil Survef, and 
July 6, 1020, bf Frank M. Wiliiama, State Engineer and eiirveyor, for the 
State of New York, the Qeologlc&I Survey allotted 916,000 and the State an 
equal amount for the flscal year ending June 30, 1021, for coSperatiTe topo- 
graphic eurveys in ttie State of New York. 

The following is » flnnnnary of field and <^co w<vk »ccoit4>IislLed during 
the period July 1, 1020, to June 90, 1021, imdw the general direction ol 
C. H. Birdseye, Chief Topt^aphic Engineer, and under the immediate snper- 
Tiaion of ?raiik Sutton, Topographic Ekigineer in charge ot the Atiantic 
Diviaion. 
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Office W)bk 
The office draiting of the topographic maps of the White lake, Oiildwold, 
Long Bddy, and Damascue quadrangtea was completed, and that of the Stark 
and Livingaton manor quadrangleB was partly completed. 

Primary level cireuits were adjusted for the Livingston manor. Long Eddy, 
Stark, and White lake quadrangles. 

Geographie poeitione were computed for the Hempstead (Mitchell field) 
ouadrangle. 

PEANK SUTTON, 
Acting Chief Topographic Engineer, 
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Boards and commiaBions, State Engineer's duties 7-8 

Boats, speed of, control of, recommended 50 

Boundary, MaBsachusetta-New York Stat« line 26, 06 

Boundary Waters Conunission 8 

Bridge and Tunnel CommlBBion 8 

Bridge Commission, Interstate 8 

Bridges and general design 78 

Bridges: 

Albany, Hudson bridge 17, 26 

Bureau of 18-18, 78 

Ouba-Olean, highway 60, 61, 70, 81 

Fonda-Fultonville 24 
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Funds 77 

Lands, abandonment IS, 2S, 29, 52, 94 
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Maintenance 12, 23-4, 30-1, 33, 4fl, 54 

Navigation 8, 23, 49 

Terminals, {See "Barge canal terminals.") 



Canal Board 8 

Canandaigua lake, dock wall 18 

Canvassers, State Board of 8 
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Waterloo bridge 63 

VVatkitis terminal 52 
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No. 38, New York City (W. 53d street) 38, S3 
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So. 71, Rochester 67, 86 
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Barge canal terminals^ (Conciuded) ; pages 
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No. 104, New York City, Greenpoint 10. 36, 41, 86 
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No. 229, Eochester 68, 86 
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Hoffman Island, Quarantine station 18, 25, 44, 84 
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Schenectady-Scotia bridge 16^7, 25, 32-3, 35,78,84 
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79, 81, 84 
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Wingdale prison, dam and water supply 18,25, 84 

Colon ie-Water ford, blue line 29 

Cortland Normal school, survey 26 

Court of Claims; surveys and investigations 13, 28, 48, 53,73, 79 

Craig Colony. Sonyea, survey 2S 

Cranesville, dredging at. .» 34, 35 

Creedmore, State Hospital, surrey 26 

Crescent, dredging at 34 

Crocker's Reef to Fort Kdward (Contract No. 194) 28, 30, 82 

Cubft-Olean highway bridge 60, 61. T9, 81 

Culvert, under Barge canal, Rome 51, 81 
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Dead Creek 29 

Delta dam 4S 

Departments and CiHnmissionB, engineering work for.. 16, 18, 25-27, 44-45 

51-53,60, 73 
Division engineers' reports: 

Eastern division 21-27 

Middle division 49-50 

Western division 59-62 



Docks and dams, bureau of 14 

Drainage and stream regulation, bureau of 14 

Dredging, Erie residency 34 

E 

East Canada creek, rip-rap recommended 35 

Eastern division engineer's report 21-27 

East River, Barge canal tenninalB. (See "New York City, Barge 
Canal terminals.") 

ElenitorB, grain, Gowanus Bay and Oswego 11-12, 24, 43, M, TS 

EUicctt creek improvement 61, 79 

Engineering expenaea: 
Eastern division: 

Barge canal construction: 

Champlain canal 77 

Erie canal 77 

Head office account 77 

Barge canal grain tenninale 78 

Barge canal ^rminals 77 

Bureau of bridges and general design 78 

Canal fund 77 

Ordinary repairs to canals: 

ExpenseB and supplies 78 

Special surveys: 

Court of Claims 79 

Department 79 

Hplrographic 79 

Lands under water 79 

Topographic 79 

Special work; 

Jamaica Bay-Peconic Bay canal 79 

Scheneetady-Scotia bridge 79 

Terminals, special 78 

Middle division: 

Barge canal construction: 

Cayuga and Seneea canal 77 

Erie canal 77 

Oswego canal 77 

Barge canal grain terminata TS 

Barge canal terminals 77 

Canal fund 79 

Special surveys; 

Land under water 79 

Special work: 

Utiea State Hospital. Marcy division ■ 79 

Summary for State by divisions -80 

Western division; 

Barge canal construction : 

Erie canal 79 

Barge canal terminals ; 79 

Canal fund 79 

Special work: 

Cuba-Clean State highway bridge 79 

Ellicott creek improvement 79 

Terminals, special 78 

Engineering work for State departments and commissions. .. .16, 18, 25-27 

44^45, 51-53,60, 73 

Equalization of aHseasment, State Board of 8 

Erie canal. (See " Barge canal" " Contracts" and names of localities.) 

Krie CHinal abandonments 52 

Erie canal blue line survey 28, 53, 63 



Fairport-KingB Band, excavation, Contract No. ISO 64, 82 

Faxn) bridge, near Jackeonburg, cooBtruction recommended 3S 

FtLrmingdale, &tB.te agricultural school, survey 18, 26 

Federal connections at canal termini 12 

Fluahing, Sew York Oitj, Barge canal tenuinal (Contract No. 43) .. 10 

36, 40, 63 

Fonda, dredging S4 

Fonda-Fulbonvilte bridge recommended 24 

Fort &lward, escavatlon near, Contr&ct No. IM: W, 30, S2 

Fort Herkimer, dredging 34 

Fulmer creek improvement, Mohawk 26 

Fulton dike (Contract No. 205) 8, 52, 85 

Fultonville, improvement of harbor Teconuoended 35 

Fulton ville-Fonda bridge rectnunended 24 



GleuB FallH feeder, blue line 2S, 29 

Glens Falls feeder, repairs 17, 31 

Glens Falls feeder, recommendations 24 

Crowanda State hospital, water supply survey 60 

UowanuB bay, New York City, Barge canal terminal (Contract No. 

5,5) 36, 42, 83 

Gowauus bay. New York City, Barge canal terminal (Contract No. 

79), grain elevator 11-12, 36, 43, 78, 88 

Gowanus bay. New York City, Barge canal terminal (Contract No. 81), 

grain elevator 11-12, 36, 43,78, 86 

Gowanus bay. New York City, Barge canal terminal (Contract No. 

219) 42, 86 

Gowanus bay. New York City, Barge canal terminal (Contract No. 

219-P) 42, 8« 

Gowanus bay. New York City, Barge canal terminal (Contract No. 

219-Hl 42, 86 

Grain elevators, Gowanus bay and Oswego 11-12, 24, 43, 64, 78, 88 

Grants, lands 16, 26, 36, 37, 52, 60, 73, 79,93, 94 

Greenpoint, New York City, Barge canal terminal (Contract No. 104), 10 

36,41, 86 
Greenpoint, New York City, Barge canal terminal (Contract No. 

223-P) 41, 83 



Halleta Cove, New York City, Barge canal terminal (Contract No. 45). 10 

36, 40-41, 86 

Hastings drainage project, survey 52 

Herkimer, dredging at 34, 35 

Herkimer, Mohawk street, bridge 35 

Herkimer, removal of slide 34 

Highway bridges, over Barge canal 17, 29, 49 

Hoffnmns ferry, dredging 24, 34 

Hoffman Island, Quarantine station, U. S. S. " Lancaster " 37, 44 

Hoffman Island, Quarantine station, water supply 1», 25, 44, 84 

Holley, excavation near 8 

Hospital Development Oommission 8 

Hudson, Barge canal terminal at 13 

Hudson bridge, Albany 17, 26 

Hudson river, lands under water 16 

Hudson River State Hospital, Poughkeepsie, survey 26 

Hudson river, upper watershed . .■ 14 

Hydrographic survey, cooperative 7» 



Indian Castle, dive culvert, recommendationB i 

Indian Castle, dredging 

Interstate Bridge Gommissioii 

Investigation of grants, landa under water 



Jaeluonburg, dredging, near 

Jacksonburg lock (No, 18) rip-rap protection 

Jackaonburg to Fort Herkimer, construction erf farm bridge t 

mended 

Jamaica Bay— Peconic Bay canal 



Eeuka lake outlet, survey 

Kings Bend-Rochester, excavation. Barge canal Contract No. 

King's Park State Hospital, reservoir 

Kingston, Barge canal terminal 

Kingston, Senate House, survey 



Laboratory, testing 13, Ifl, 8B-B2 

Land Board 8 

Land bureau 15-16, 19, 93-04 

Land drainage. Jurisdiction over 7 

Land grants 16, 26, 36, 37, 52, 60, 73, 79, 93, 94 

L^nds, canal, abandonment 15, 25, 29, 58, 94 

Lands, canal, mapping, blue line 15, 25, Z», 49, 63, 61, 63, 73 

Lands under wat^r, investigation of grants 16, 26, 37 

Lands under water, surveys for grants 16, 36, 36, 52, 60, 73, 79, 93 

Lebanon feeder, repairs 49 

Lehigh Valley Railroad, tracks at Rochester 69 

Limestone creek improvement 52 

Little Falls, dredjring 34 

Lock approach walls, lengthening recommended 24 

Liockport, lock No. 35, rebuilding upper end (Contract No. 152) . . . . 69, 82 

Lonff Island City, Barge canal terminal (Contract No. 108) 36,40, 83 

Long Island City, Barge canal terminal (Contract No. 217) 39 

Ijong Island City, Barge canal terminal (Contract No. 217-P) 40 

Lyons, bridge below lock No. 28 (Contract No. 198) 63-64, 82 

M 

Maintenance of canal 12, 23-24, 30-31, 33, 49, 54 

Mapping canal lands, blue line 15, 25, 29. 49, 52, 61, 63 

Marey division, Utica State Ho^ital 18, 51-62. 79, 81 84 

Maeeachusetts-New York boundary line 26, 95 

MatUawan State Hospital, water supply, survey 18 

Middle division, engineering expenses. {See "Engineering expenses.") 

Middle division, engineer's report -. 47-49 

Mohawk, Fulmer creek, improvement 26 

Mohawk to Oneida county Kne, blue line survey 25 

Mohawk river, deepening reeommended > S4 

Mohawk river, excavation and bank protection 33 

Mohawk river, loclts, guide wall-a recommended 35 

Mohawk river, surveys for grants of land under 16 

Mohawk river residency, report 32-35 

Mott Haven. New York City, Barge canal terminal (Contract No. 

224) : ■■.■■■.■■. 10, 36,39, 8« 

Municipal water supply, jurisdiction 7 
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Navigation on canals 8,23,49 

Newburgh, Baiwe canal terminal....' , 13 

New London, blue line survey 53 

New York City, Barge canal terminals 10-12, 24-2S, 3fl-44 

Flushing- (Contract No. 43) 10, 39,40, 83 

Oowanus bay CContract No. 55) 36,43, 83 

Gowanua bay (Contract No. 79) 11-13, 39, 43,78, 86 

GowaUus btiy (Contract No, 81) 11-12, 39, 43,78, 89 

GowaniiB lAy "(Wrifracl N6."318) ... . , 42, 86 

GowanuB bay' '(Contract No. 219-H) 4'2, 89 

GowanuB bay (Contract No. 219-P) 42, 89 

Greenpoint (Craitract No. 104) 10,36,41,39 

Greenpoint (Contract No. 223-P) 41,83 

Halleta Cove (Contract No. 45} 10, 39, 40-41, 89 

Long Iflland City (Contract No. 108) 36, 40, 83 

Long Island City (Contract No. 217) 39 

Long Island City (Contract No. 217-P) 40 

Mott Haven (Contract No. 224) 10, 39,30, 86 

Pier 9. East river (Contract No. 102) 10, 24,37, 83 

Pier 6, East river (Contract No. 105) 37, 83 

Pier 6, East rrver (Contract No. SOT-P) 37 

West S3d street (Contract No. 38) 38, 83 

West 53d street fConttact No. 218) 38, 83 

West 53d street ( Contract No. 225) 10, 38-39, 89 

West 53d street (Contract No. 225-H) 39, 86 

New York residency report 36 

New York State Bridge and Tunnel Commission 8 

New York, surveys for grants of land under water 16,36, 37 

New York Water Power Commission 8, 13, 14 

Niagara Falls, State reservation 60 

Niagara riv*r, MirWyS for gi'ants of land 16, 60 

Niagara river, water power 13 



Ogdensburg, St, Lawrence State Hospital, survey 26 

Olean-Cuba highway bridge 60, 61, 79, 81 

Oneida feeder, survey 62 

Oneida lake terminal, Cleveland 11 

Ordinary repairs to canals, engineering expenses. (Ste "Engineering 
expenses." ) 

Oswego canal, abandoned canal lands 52 

Oswego canal, blue line survey 53 

Oswego, Federal connection at 12 

OswefTo, Barge canal term,;nal (Contract No. 80) 11-12, 54, 78, 86 

Oawego canal, dike at Fulton (Contract No. 205) 8-9, 54, 85 

Peekskill, State camp, survey 18 

Pennsylvania boundary, bridge surveys 28 

Pier 6, East river, New York City: 

Barge canal terminal (Contract No, 103) 10, 24,37, 83 

Barge canal terminal (Contract No. 105) 37, 83 

Barge canal terminal (Contract No. 307-P) 37 

Pougbkeepsi^, Barge canal tenninal at. , 13 

Poogbkeepsip, Hudson River State Hospital 36 

Public Health Law,' division of sanitation 7 

Q 

Quarantine station, Hoffman Island. U. S. 8. "Lancaster " 37, 44 

Quarantine station, Hoffman Island, water supply 18, 25, 44, 84 
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Rainfall, gaging of 14 

Eaybrook hoBpiUl, survey 18, 28 

Recommendationi : 

AuriesTille, etraighteniiw channel 35 

Bank protection, MohftWk river channel 12, 35 

Barge canal, curveg in channel 23 

Barge canal termini, Fedetal cooperation 12 

Boats, speed of 50 

Delta dam, repaira 4B 

East Canada creek, rip-rap 35 

FultonTille harbor improvement 35 

Herkimer, dredging 35 

Herkimer, Mohawk street bridge 35 

Hudson river tenainalB 13 

Indian Caatle, dive culvert 36 

Jackaonburg, near, farm Iwidge 36 

Lengthening lock approach walls 36 

Mooring pTaces 35 

New London, embankment SO 

Rotterdam, channel straightening 35 

Schenectady-Scotia bridge 35 

West Schuyler bridge 35 

Delta dam, recommended 49 

Glens Falls feeder 17 

Herkimer, Mohawk street bridge, recommended 35 

Lebanon feeder 49 

West Schuyler bridge, recommended 35 

Barge canal, State Engineer's 8-9 

Barge cana;l terminals, State Engineer's Q-IS 

Contracts 81-88 

DiviBion engineers': 

Eastern division 23-27 

Middle diviaion 49-50 

Western division 69-«2 

Land bureau 9S-04 

Massachusetts boundary 95-96 

Residencies : 

Cayuga and Seneca canal 55 

Champlain ■ 2fr-32 

Erie, Mohawk rirer residency 32-35 

Erie, No. 8 63-64 

Erie, No. 9 64-69 

Erie, No. 10 60 

Erie, No. 11 69-73 

New York residency 36-45 

State Engineer and Surveyor's 7-19 

Testa 89-92 

U. S. Geological Survey, topographic 97-98 

Rensselaer, Barge canal terminal at 13 

Residency maps 16 

Rexford Flats-Aquednct bridge 17 

River regulation, juriadictiiui 7 

Rochester, abandoned canal lands 16 

Rochester, Barge canal (Contract No, I44-A) bridges in Genesee 

Valley park 8, 66, 82 

Rochester, Barge canal (Contract No. 191) excavation, Genesee 

river 85,85 



Ro<?hest«T, Baxge canal (Contract No. 192) excavation, channel 66, 86 

Roeliest*r, Barge canal termiDal (Contract No. 57) S, 60, 67, 83 

Roohester, Barge canal terminal (Contract No, 71) 67, 86 

Rocheater, Barge canal terminal {Contract No. 84) , 68 

Bflcheeter, Barge canal terminal (Contract No. 228) 68, S3 

Eoclieater, Barge canal teraiinal (Contract No. 228--A) 68,86 

Rochester, Barge canal terminal (Contract No. 2S») 68, 86 

Rocheeteir, Barge Canal terminal (Contract No. 230) 68 

Rochester, Clarissa street bridge 68-69 

Rochester, Lehigh Valley railroad 69 

Rochester, surge at locks 32 and 33 9 

Rome, dive culvert 51, 81 

Rotterdam, straightened channel recommended 35 

Rouses Point, Barge canal terminal (Contract No. 26-A) 11, 25, 30, 86 



Sale of abandoned canal landa 16, 94 

Sale of lands by the land bureau 93-94 

Sand teits, report 91 

Sanitary engineering, bureau of 15 

Sansi-kill stream entrance, dredging '.U 

Saratoga reservation, Saratoga Springs, survey 26 

Schenectady, Barge canal terminal 34 

Schenectadj-Scotia bridge 16-17, 26, 32-33, 35, 79, 84 

Schenectady, depressing railroad track, special agreement 34 

Scotia, dredging 34 

Scotia-Si'heneiUdy bridge 16-17, 25, 32-33, 35, 79, 84 

Seneca Falls, dam No. 2, extending core wall, etc. (Contract T) 9, 56, 82 

Seneca Falls, excavation (Contract W) 9, 55, 82 

Sing Sing prison, survey 18, 26 

Bonyea, Craig Colony, survey , 26, 60 

Special agreements (canal maintenance) : 

Albany terminal, hedging 3ft 

CanajohaTie, dredging 39 

Champlain canal, dredging 31 

Fort Edward, repairs to nmsonry 31 

Glens Falls, concrete wall 31 

Glens Falls, repairs to feeder 17, SI 

Hemlocks, dredging near 31 

Herkimer, slide removed 34 

Northumberland bridge, dredging near 31 

Rochester, Clarissa street bridge improvement 68 

Rochester, Lehigh Valley railroad change of track 69 

Schenectady, terminal, eicavation 34 

Schenectady, terminal, depressing railroad track 34 

Sprakers, dredging 33 

Sylvan Beach, removal of bars 64 

Whitehall, dredging 31 

Wood Creek, entrance 54 

Yosts, dredging 54 

Special appropriationa. .. .11^12, 13, 16-18, 2o-27, 29, 44, 51-52, 61,78. 79 

81, 84, 86 
Special works: 

Albany, Hudson bridge 17, 26 

Oanandaicua lake 18 

Central Islip State Hospital, sewage works 26 

Chadakoin river improvement 60, 31 

Contracts completed during tie fiscal year ftl 

Contracts pending- tfvme -SO,- -IflB-l-.-.-. ... 84 

Cuba-Olean highway bridge 60, 61,79,81 
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Special norks — (C'oncJuded) : pages 

EUicott creek improvement 01, 79 

Ksgineering expeuaea. {See "Engineering Expenses.") 

Fuimer creek Improvefflent, Mohawk 26 

Glena Falls feeder 17, 24, 31 

Gowanda State Hoepital, water supply 60 

Hoffman Island, Quarantine station, U. S. S. " Lancaater " 37, 44 

Hoffman Island, Quarantine station, water supply 18, 26,44, S4 

Limestone creek improvanent 52 

Matteawan State Hospital, water supply IS 

Rexford Flats-Aqueduct bridge 17 

Rome, culvert under Barge canal 51, 81 

Scheoectady-Sootia bridge 16-17, 26, 32-33, 35, 79, »* 

Troy-Cohoes bridge 17, 28, 29 

Utica State Hospital, Marcy divisioo, water supply.. 18, 51^2, 79,81, 84 

'Utica State Hospital, Utica division, pavement 62, SI, 84 

Waterloo bridge ■ 18, 52 

WingdaOe prison, dam and water supply 18, 25, S4 

Speed of boats, control of, recommended 50 

Sprakers, recommendation relative to channel 24 

State Board of Canvaasers 8 

StAte Board of Equalization and AsBeBsment 8 

State boundary line, New York-Massachusetts 26, 95 

State Court of Claims 13, 28, 49, 53, 73, 7S 

State departments and commissionB, engineering work for IS, 18, 25-27 

44-45, 51-53, 60, 73 
State Engineer and Surveyor: 

Barge canal report 8-9, 12-13 

Barge canal terminal report 9-12 

Bridge and Tunnel Commission, member of 8 

Boundary Waters Commiasion (St. Lawrence Ship Canal), member 

of . ."...... .....■....■;..... 8 

Canal Board, member of ". 8 

Canvassers, State Board of, member of 8 

Duties of 7-8 

Equalization of Assessment, State Board of, member of 8 

Hospital Develoj^nent Commission, member of 8 

Interstate Bridge Commission, member of., 8 

Land Board, member of 8 

New York Water Power Commission, member of 8 

Report, annual 3-lfl 

Water Power Commission, member of 8 

Steele creek, dredging near 35 

Sterling creek, dredging at 34, 36 

St. Lawrence river, water power 13 

Stream flow, gaging of 14 

Stream flow, Jurisdiction 7 

Structural materials, teats 91 

Structures, Barge canal, concrete 49 

Structures, Barge <»nal, operation of 8 

Surveys: 

Albany, State College for Teachers 26 

Alleghany State Park 60 

Auburn prison 26, 27 

Beacon, Matteawan State Hospital 18, 27 

Blue line 16, 26, 2B, 49, 63, Bl, 63, 73 

Brooklyn, State Hospital 2« 

Canal lands, abandonment 16, 26, 29,62,94 

Cortland, Normal School 26 

Court of Claims .- IS, 28, 49, 53, 73, 79 

Creedmore, proposed hospital 26 
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